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Section 1 
Introduction 

1.1 Objective and Scope 
RMT, Inc. (RMT) has prepared this Remedial Investigation Workplan (RIW), on behalf of 
L.E. Carpenter & Company (LEC), to comply with the corrective action requirements outlined 
in the New Jersey Department of Environmental Protection (NJDEP) Notice of Deficiency 
(NOD) letter dated October 16,2008, received by LEC on October 20,2008 (Appendix A). 

This RIW proposes further investigation in the MW-19/Hot Spot 1 (MW19HS1) Area of Concern 
(AOC) located at the northwest corner of the LEC property to delineate both laterally and 
vertically the nature and extent of residual source material contributing contaminant mass to 
the shallow groundwater aquifer causing exceedances of applicable New Jersey Groundwater 
Quality Criteria (NJGWQC). This RIW incorporates the suggested workplan elements outlined 
in both the NJDEP Technical Requirements for Site Remediation N.J.A.C. 7:26E-4.2 [Remedial 
Investigation Workplan], and Chapter 2 of the United States Environmental Protection Agency 
(USEPA) document Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA (EPA/540/G-89/004, OSWER Directive 9355.3-01, October 1988). This report is certified 
in accordance with requirements outlined in N.J.A.C 7:26E-1.5 (Appendix B). 

1.2 Project Management 
A tabulated summary of the roles and responsibilities of the various RIW project team members 
is presented in Table 1. 
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Section 2 
Site Background and Physical Setting 

2.1 Site Location 
The LEC property ("Site") is located at 170 North Main St., Borough of Wharton, Morris 
County, New Jersey (Figure 1). The Site comprises Block 301, Lot 1 and Block 703, Lot 30 on the 
tax map of the Borough of Wharton, and occupies 14.6 acres in a mixed-use industrial, 
commercial and residential area. The Site is bordered to the south by the Rockaway River; by a 
vacant lot (Wharton Enterprises) to the east-southeast; and by a former compressed gas facility 
(Air Products) to the northeast. A residential area borders the Site to the northwest (Ross Street) 
and the Washington Forge Pond borders the Site to the west A drainage ditch is located 
between the Air Products property and the Site. A pedestrian foot trail (rails-to-trails area), 
constructed along the former railroad right-of-way, bisects the Site from north to south. During 
active LEC operations, the Site consisted of several buildings and structures, some of which 
were demolished during the early 1990's as part of site decommissioning activities. Buildings 8, 
9,15,16 and 17, located to the west of the rails-to-trails area, remain. 

Figure 2 is an existing conditions map that depicts overall Site layout including individual 
buildings present at the Site, property boundary, monitoring well network, the rails-to-trails 
area, wetland boundaries, excavated areas [2005 source reduction], surface water bodies, and 
other pertinent Site features. The MW19HS1AOC is located on the northwest side of the LEC 
site, at the intersection of N. Main Street and Ross Street. 

2.2 Site Operational History 
As outlined below, historical site operations have been subdivided into two Categories 
(1) mining and forging, and (2) vinyl manufacturing. 

2.2.1 Mining and Forging Operations 

Morris County and the Wharton area has bear an iron mining district since the early 
1700's. The earliest known use of the Site was as an iron forge, termed the "Washington 
Forge." The Washington Forge was built in about 1795 and probably used iron ore from 
deposits in and around the Wharton area. Economically viable iron deposits were 
discovered at the Site, subsequently site operations changed from forging to 
underground iron mining. According to a New Jersey Department of Labor publication 
(NJDOL, 1989), the Washington Forge Mine and West Mount Pleasant Mine are located 
"in the LEC lot." The NJDOL report states that the Washington Forge Mine opened in 
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1868 with the construction of two inclined shafts 20 feet apart On the grounds of the old 
forge. 

The mine was worked until 1875 when it was closed because of the difficulty in handling 
groundwater seepage into the mine (Bayley, 1910). The mine reportedly opened again 
in 1879 after a drainage tunnel to the Orchard mine was completed. The Orchard mine 
was located south across the Rockaway River from the LEC site. The Washington Forge 
mine was permanently abandoned in 1881. The West Mt. Pleasant Mine connects with 
the Washington Forge Mine with an inclined access shaft located about 170 feet 
northeast of the southern-most Washington Forge mineshaft. The iron forge and mining 
history above shows that transportation of iron ores from various locations in Morris 
County onto the LEC property occurred over a period of at least 86 years (1795-1881). 
Much of the fill materials found on-site was derived from these iron mining operations. 

2.2.2 Vinyl Manufacturing 

The LEC facility was involved in the production of vinyl wall coverings from 1943 to 
1987. The making of Vinyl wall coverings involves several manufacturing processes that 
were carried out in the various buildings comprising the Site. The first step in the 
process is referred to as lamination. Lamination involves the bonding of fabric to the 
vinyl film using a plastisol adhesive in conjunction with heat and pressure. The 
fabric/film laminate is then coated with a plastisol compound in order to texturize the 
material in preparation for printing. The printing process involves the application of 
decorative print patterns and/or protective topcoat finishes. When printing is 
completed, the product is inspected and packaged for shipment to the consumer. 

The manufacturing process involved the generation of liquid waste solvents including 
xylene and methyl ethyl ketone, waste pigments, and die generation of condensate from 
fume condensers. Additionally, airborne particulate matter was collected via a dust 
collector. Non-contact cooling water was discharged into the Rockaway River under a 
New Jersey Pollution Discharge Elimination System Permit From 1963 until 1970 LEC 
disposed of its wastes, including a polyvinyl chloride (PVQ waste material into an 
unlined on-site impoundment. The facility was originally heated by coal, and later 
converted to #6 fuel oil. 

Former vinyl manufacturing operations west of the rails-to-trails area including raw 
material storage, drum storage and printing occurred in Building 9 [adjacent to the 
MW19HS1AOCJ. The lamination process was performed in Building 8 located directly 
to the east of Building 9. 
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Active manufacturing, of vinyl wall coverings, ceased in 1987. Since that time the 
portion of the Site east of the pedestrian trail (former railroad crossing) has been inactive 
except for remedial, investigative, and monitoring activities. Access is currently 
restricted to the area east of the pedestrian trail by a locked gate and an 8-foot high 
chain-link fence. Some of the buildings west of the pedestrian trail have been subleased 
as warehouse space, and for small manufacturing operations. 

2.3 Soils and Topography 
The Pre (2005) and Post (2005) source removal site topography are depicted on Figures 3 and 4, 
respectively. As previously mentioned in Section 2.1, Figure 2 is an existing Site conditions 
map, showing all existing groundwater monitoring wells, surface water staff gauges, ground 
topography, and other Site features. In general, the LEC property is flat to gently sloping. The 
LEC property is topographically split by the former railroad track bed, currently a recreational 
trail. Surface drainage on the northwestern side of the trail is to the northeast into the low area 
around the MW-18 well cluster. Surface drainage on the southeastern side of the recreational 
trail is predominantly eastwards towards the drainage ditch, but is southwards towards fixe 
Rockaway River on the 60-100 foot wide strip along the river. 

The distribution of surficial soils at and surrounding the Site is shown on Figure 5. Note that a 
transition into finer-grained soils (Whitman very stony loam) occurs directly east of the former 
LEC Building 14 and RR spur and can be seen on the section of the USDA soils map reproduced 
on Figure 5. A detailed summary of soil types found at the LEC facility and their characteristics 
can be found in Section 2.3 of the Remedial Action Workplan (RAWP) (RMT, April 2004). 

2.4 Site Geology 
The regional and local geology is detailed in the 2004 RAWP, the March 28,2003 Abandoned 
Mines Evaluation report, and in the Roy F. Weston September 1992 Final Supplemental Remedial 
Investigation Addendum. This section summarizes geologic information from those reports, as 
well as from other available sources. 

The LEC site is located in the Dover Quadrangle, within the Highlands Physiographic province. 
Bedrock in this area consists mainly of Precambrian age metamorphic and igneous rocks 
arranged in northeastward trending ridges separated by valleys that range between 200-300 feet 
below the ridge crests. These rocks have been mapped by Sims, Davidson, and Koch (1949), 
and a portion of their map in the immediate vicinity of the LEC site is reproduced on Figure 5. 

The bedrock formations host extensive magnetite deposits that comprise one of the oldest 
mining regions in the United States (the Dover mining district). The iron ore deposits are 
denoted on Figure 5 as northeast-trending solid and dashed red lines. These lines represent the 
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strike of the somewhat tabular lathe-shaped ore bodies, or the interception of the ore bodies 
with die earth's surface. The ore bodies, along with their host rocks, dip approximately 40+ 
degrees southeast. 

The bedrock deposits are covered by variable thicknesses of unconsolidated soils from glacial 

(deposited directly by former ice sheets) and alluvial (deposited by glacial melt-waters and 
post-glacial streams) processes. These deposits have been mapped by Stanford (1989) on the 
scale of the Wharton 7.5-minute quadrangle (1-inch = 2,000 feet) and part of that map is 
reproduced herein on Figure 5. 

Regionally, Wharton is located near the southernmost extent of the most recent Wisconsinan 
glaciation event, within a terminal moraine (see inset on Figure 5 labeled "Maximum Extent of 
Wisconsinan Glaciation"). A terminal moraine is composed of glacial till (a heterogeneous 
mixture of clay, silt, sand, and gravel) deposited directly from glacial ice at the terminus of the 
glacier, or various proportions of till and stratified drift. Stratified drift included in terminal 
moraines would be deposited in ephemeral ponds and puddles between glacier and moraine or 
within small basins within the moraine itself, and as fans and stream channel fillings mainly on 
the distal slope of the moraine. 

Following the retreat of the Wisconsinan ice-sheet the ancestral Rockaway River formed as 
glacial melt-waters drained away from glacial lakes, as shown on the inset in Figure 5. The 
terminal moraine till deposits shown on the surficial geology map on Figure 5 are colored in 
bright green (symbol Qlwtm); these deposits are closely associated with the lodgment (basal 
glacial) till colored in the lighter green color (symbol Qlwt). Two other deposit types mapped 
on the regional surficial geologic map that are relevant to the LEC site are Rockaway River 
outwash gravels and more recent post-glacial alluvium consisting of silt and fine sand with 
minor clay and pebble to cobble gravel. 

The processes described above are responsible for the naturally occurring deposits found at the 
LEC site. Near-surface soils at the LEC site range from artificial fill covering Rockaway River 
outwash sand and gravel on approximately the western half of the Site, and deposits that 
appear to range from finer-grained post-glacial alluvium and/or till along the eastern half of the 
area. 

2.5 Site Hydrogeology 
The hydrogeologic conditions of the Site have been presented in the 1990 Report of Revised 
Investigation Findings, I.E. Carpenter & Company, by GeoEngineering, Inc., and in the 1992 
Weston report entitled Final Supplemental Remedial Investigation Addendum for L.E. Carpenter and 
Company. 
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In the western portion of the Site, the upper stratum is composed largely of sand and gravel 
outwash, overlain by a thin layer of fill. In the eastern portion of the Site, this outwash unit is 
overlain by relatively low-permeability silt and clay that occurs within the upper 5 to 10 feet, 
based on the 1992 Weston Supplemental Remedial Investigation Report. Presumably these finer-
grained deposits mostly represent alluvium from the Rockaway River, although some may also 
be a result of post-depositional melting of outwash-entrained blocks of glacial ice. However, 
borings installed to construct the Enhanced Fluid Recovery (EFR) well network in 1997, and 
exploratory test pitting performed in December 2001 to further investigate the source area east 
of the rails to trails path identified a significant amount of sand and gravel in the upper alluvial 
unit at a number of locations within the free product zone that were previously identified as 
being silt alluvium. In addition, it now appears that the upper alluvial unit is thinner than 
previously thought, is quite variable laterally, and includes areas of silty sand as well as silt and 
clay. The upper alluvial unit of silt, sand, and clay overlies deeper permeable units (up to 170 
feet total in thickness) composed of stratified drift of sand and gravel deposits originating from 
glacial-melt outwash. 

The shallow sediments that occur just beneath the surface on the western portion of the Site 
have a hydraulic conductivity of approximately 37 feet/day (Weston, 1992a). The hydraulic 
conductivity of the upper stratum of silt and clay alluvium that occurs in the eastern portion of 
the Site has not been measured, but is likely on the order of 1 foot/day or less, based on geologic 
log descriptions. The horizontal hydraulic gradient varies across the Site, but it averages 
approximately 0.0016 ft/ft, based on examination of equipotential maps from GeoEngineering 
(1990), Weston (1992a), and RMT (2003). Assuming a typical effective porosity of 0.3 (Freeze 
and Cherry, 1979), the horizontal groundwater seepage velocity is approximately 73 ft/year in 
the shallow portion of the outwash sand. 

Shallow groundwater flow is substantially affected by adjacent surface water bodies. Shallow 
groundwater flow direction in the shallow aquifer east of the recreational trail (the former rail 
spur) is generally toward the east. Washington Forge Pond acts as a constant head boundary 
that provides the driving head for both shallow and deep groundwater flow. As a result, areas 
of the Site exhibit upward vertical gradients, while the drainage ditch acts as a discharge zone, 
as does the downstream portion of the Rockaway River. The portion of the Rockaway River 
south of and immediately adjacent to the Site is often a losing reach, particularly in drought 
periods when the groundwater levels beneath the Site are depressed a few feet and a gradient 
from the river into the Site occurs. As one moves downstream the River oscillates between 
losing and gaining and the flow regime is often difficult to define. 
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Shallow groundwater flow is also affected by the presence of the drainage ditch. The drainage 
ditch acts as a local groundwater "sink," and shallow groundwater flow from a large portion of 
the Site is controlled by the drainage ditch. 

The regional groundwater "sink" for this area is the Rockaway River, and it is this feature that 
causes the strong upward vertical gradients observed for all of the on-site well clusters. 
Historical water level data for the Site confirms the predominant upward vertical gradients 
across the Site. 

Historically, shallow groundwater at the southern edge of the Site often appears to be recharged 
directly by the Rockaway River and flows towards the Site before turning eastward toward the 
drainage ditch and the narrow Wharton Enterprise property, between the former Air Products 
property and the Rockaway River. At other times, flow at the southern edge of the Site appears 
to head east-northeast parallel to the Rockaway River. Shallow groundwater on the Air 
Products property flows southeast, south, and southwest towards the drainage ditch. 

Site-wide shallow groundwater contours and associated flow pattern for 3rd Quarter 2008 
(3Q08) are shown on Figure 6. The contours were prepared by utilizing the surveyed 
groundwater elevations from the new Post Remedial Monitoring (PRMP) wells, existing Site 
wells, and river and ditch surface water elevations collected during the 3Q08 monitoring event 
conducted in July 2008. 

2.6 Wetlands 
The locations of 'National Wetland Inventoiy" wetlands near the Site are shown on Figure 7. 

2.6.1 Remediation in Wetland Areas 

More detailed delineation of wetlands was performed as part of the 2005 source 
reduction. A portion of the source reduction action included excavation of soil within 
the wetland areas located along the drainage ditch on the eastern side of the LEC site, 
and within the off-site Wharton Enterprise property east of the LEC property line. LEC 
applied for a Freshwater Wetlands/Open Water Fill Permit General Permit No. 4 ~ 
Hazardous Site Investigation and Cleanup in accordance with N.J.A.C 7:7A-5.4. 
Delineation of these wetland areas was facilitated via review of historical Letters of 
Interpretation [LOI] and on-site surveying performed in March 2004 by a wetlands 
expert [JFNew]. Authorization to proceed with source reduction remedial activities 
within the wetland and transition areas was provided in the Authorization for Freshwater 
Wetlands Statewide General Permit No. 4 (File No. 1439-04-0001.1 FWW 040001) ("the GP-4 
permit") dated February 25,2005. Information specific to these wetland delineation 
activities is presented in the Freshwater Wetlands General Permit 4 Application (RMT and 
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JFNew, October 5,2004), subsequent response to NJDEP DLUR comments on the GP-4 
permit application, and the GP-4 permit itself, 

2.6.2 Installation of Monitoring Devices in Wetland Areas 

Discussions were initiated between RMT and both NJDEP and USEPA during the fourth 
quarter of 2005 (4Q05) regarding the development and installation of the post source 
reduction Site monitoring network in accordance with the submitted PRMP. A formal 
regulatory review and comment letter regarding the PRMP was received by LEC on 
February 22,2006. RMT prepared a response to the February 22,2006 NJDEP comments 
in Section 1 of the 1Q06 Remedial Action Progress Report (RAPR) dated May 9,2006. 
NJDEP approved the 1Q06 RAPR including response to the PRMP comments in their 
letter dated March 30,2007. 

RMT, on behalf of LEC, began installing the PRMP monitoring well network on June 5, 
2006. RMT and LEC submitted the necessary GP-14 permit application to the NJDEP 
Bureau of Land Use (BLU) on August 14,2006 requesting authorization to install the 
remaining five monitoring wells in the wetland area located east of the Site (Wharton 
Enterprise property). In February 2007, RMT was notified during follow up 
conversations regarding approval of the GP-14 application that a modification to the 
existing Stream Encroachment Permit (1439-04-0001.1 FHA040001 SEP) would be 
required in order to allow the placement of fill material in the 100-year floodplain. This 
fill material was required because the remaining five monitoring wells needed to be 
installed through mounds to facilitate screening the shallow water table with a properly 
constructed well. RMT submitted the requested SEP modification to NJDEP BLU on 
March 26,2007. Follow-up conversations with BLU in 2Q07 required that minor 
modifications to GP-14 Figure 3 be made (i.e., visual depiction of the 50-ft transition 
zone). A revised Figure 3 was submitted to LURP on July 25,2007. 

On February 29,2008, RMT received both the GP-14 permit and the Minor Modification 
to the Stream Encroachment permit. These permits provided BLU authorization to 
begin construction activities on the installation of the five (5) remaining mounded 
wetland area PRMP wells. However, the GP-14 permit contained a special condition 
which prohibited any grading or construction activities within the 100-year floodplain 
between the dates of March 15 and June 15 due to trout maintenance on the Rockaway 
River. RMT sent a letter to the NJDEP Bureau of Freshwater Fisheries, dated March 18, 
2008, formally requesting a waiver from the requirements of GP-14 Permit Special 
Condition No. 1- Prohibition of construction activities between the dates of March 15 and June 
15 to protect the trout stocked water of the Rockaway River. In an email dated March 25, 
2008, RMT was granted a waiver for the time restriction period March 15 to June 15 for 
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well installation, construction and restoration from the NJDEP BLU. RMT installed the 
five (5) mounded wetland area PRMP wells during die week of April 7,2008. 

2.7 Land Use, Environmentally Sensitive Areas and Sensitive Human Receptors 
Figure 8 shows potential environmental and human receptor sensitive areas within an area 
defined by a 1,000-foot radius from the area of concern boundary. The area of concern is 
defined as the LEC site, together with the western portion of the Wharton Enterprises area 
(encompassing the easternmost extent of dissolved-phase groundwater contamination 
emanating from the Site). Sensitive environmental areas within 1,000 feet of the area of concern 
include die Rockaway River bordering the Site to the south and wedand areas located along die 
drainage ditch on the eastern side of the LEC site, within die off-site Wharton Enterprise 
property east of the LEC property line, and various wetlands located within 1,000 ft to die north 
and west of the Site. Human receptors within 1,000 feet of the Site include the high density, 
multiple dwelling residential areas located immediately southwest of the Site, and the single 
unit, medium density residential area located north of the Site. The nearest public community 
water supply well is located outside of the 1,000-foot radius area, approximately 3,000 feet to 
die west (upgradient) from the Site boundary. Additional public community water supply 
wells are located to the southeast, with die closest being approximately 3,500 feet from the Site 
boundary. 
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Section 3 
MW19HS1AOC Background and Evaluations 

The 1986 Administrative Consent Order (ACO) defines the Site as Block 301, Lot 1 and Block 
703, Lot 30 within the Borough of Wharton. The MW19HS1 AOC is located within Block 301, 
Lot 1; immediately west of Building 9 in the northwest corner of the Site [Ref. Figure 2]. In 
accordance with the 1986 ACO, GeoEngineering, Inc. (GEI) and Roy F. Weston (Weston) 
conducted a site wide Remedial Investigation (RI) beginning in 1989, and based on its 
complexity, separated the Site into three distinct areas. The MW19HS1 AOC was contained in 
Area EI. The historical Area III figure [Figure 8] contained within the 1990 RI that shows 
pertinent Site features and sample locations specific to that portion of the Site located west of 
the rails-to-trails [a railroad right of way in 1990], and more importantly the MW19HS1 AOC, is 
presented in Appendix C. 

This AOC is associated with two former 10,000-gallon underground storage tanks (UST E-3 and 
UST E-4 and associated piping), which reportedly contained waste methyl ethyl ketone (MEK) 
and pigments, and MEK respectively. The approximate locations of the former USTs and 
associated piping are presented on Figure 2. 

3.1 Soil and Groundwater Investigation and Remediation ~ 1990 through 2005 
In 1989, four (4) test pits (TP-63 to TP-66) were excavated around the two USTs. Soil samples 
were collected from immediately above the water table (between 7 feet and 9 feet bgs) and 
analyzed for volatile organic compounds (VOCs), base neutral organics (BNO), and priority 
pollutant metals. No VOCs were detected above quantification limits and residual 
concentrations of cadmium were detected in TP-63. However, test pit sample results did 
identify elevated concentrations of bis (2-ethylhexyl) phthalate (DEHP). Subsequently, DEHP 
was identified as a primary MW19HS1 area contaminant of concern (COC). 

USTs E-3 and E-4 and visually impacted soil surrounding the USTs were removed from the Site 
in 1991. A detailed account of Site UST removal activities is presented in the Final Technical 
Report for Tank Removal Operations (Roy F. Weston, September 1991). In 1991, after tank removal 
activities had been completed, Weston installed groundwater monitoring well MW-19 in the 
area immediately adjacent to the excavation to determine whether groundwater had been 
impacted by previous operations conducted at the facility. The results of the groundwater 
sampling activities conducted at that time did not identify the presence of VOCs at 
concentrations above the method detection limits with the exception of 2-Butanone (MEK). 
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RI activities and subsequent remedial feasibility evaluations continued at the Site until 1992. 
Following completion of the Remedial Investigation/Feasibility Study (RI/FS), NJDEP issued a 
Record of Decision (ROD) for the Site in 1994. As outlined in the 1994 ROD (Page 6), Area IE 
contained soil contamination above cleanup levels (mainly DEHP). As outlined in the ROD, 
Area HI soils were contaminated at concentrations that posed an unacceptable risk to both 
human health and the environment, and as such remediation was required. As outlined in 
chosen ROD alternative No. 4, "Hot Spot" soil excavation was the chosen remedy for the 
MW19HS1AOC Subsequently, a Workplan for Phase I ROD Implementation was prepared in 
October 1994 and approved by NJDEP for field implementation. 

Based on a review of the report entitled Second Quarter Progress Report (Roy F. Weston, Inc., 
August 1996), on November 30,1994, Weston began the excavation of DEHP impacted soils in 
the MW19HS1 AOC. Four (4) additional step-out excavation events were conducted on 
December 6*, 12th 16th and 20* 1994 as post excavation side wall sampling continued to show 
elevated concentrations of DEHP above the Site cleanup objective of 100 mg/kg. On December 
12,1994, further excavation south was stopped within 5 ft of monitoring well MW-19 
(presumably to avoid destruction of the well), and within 6 ft of Building 9 to a total depth of 9 
ft below ground level (bgl) to avoid potentially undermining the buildings foundation. The 
final size of the excavation (as of the December 20,1994 excavation event) was reportedly 70 feet 
long, ranged from 16 to 33 feet in width, and had an average depth of 9 feet below grade. 
Approximately 190 cubic yards of soil were removed from the excavation in 4Q94. The 
approximate location of the 1994 excavation is presented on Figure 9. 

As shown on Figure 2-6 in the 2Q96 Progress Report, one side wall sample collected December 
12,1994 located on the south side of the excavation (HS1-PES-30) showed a DEHP concentration 
(140 mg/kg) above the cleanup objective of 100 mg/kg. As a result, NJDEP required the 
collection of additional soil samples to further delineate the distribution of DEHP in soils. In 
addition, NJDEP also required evaluation of VOCs in soils within the MW19HS1 area. These 
samples (B-l through B-6) were collected in May 1996. No VOCs were detected above cleanup 
objectives in any of the eleven soil sampled analyzed. DEHP was detected in all eleven soil 
samples, however, samples collected at depths within the vadose (non saturated) zone were all 
below the cleanup objective. Deeper samples collected at depths that correspond to below the 
water table exhibited concentrations above the cleanup objective. Subsequently, the presence of 
DEHP in soils in the MW19H51 was related to fluctuations in the water table. No further soil 
excavation was recommended in the 2Q96 Progress Report, or has been performed to date. 

Quarterly groundwater sampling events conducted at MW-19 by Weston during first and 
second quarter 1995 identified the presence of BTEX, in addition to MEK, at concentrations 
exceeding the NJGWQS stipulated in the ROD. In October 1996, Weston submitted a 
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delineation plan to the NJDEP to further define the extent of VOC impact to groundwater and 
further delineate both VOC and DEHP impact to saturated and non-saturated soils in the 
MW19/HS1AOC. Temporary monitoring wells were installed and sampled and soil samples 
were collected an analyzed. The results of chemical analyses performed on the groundwater 
samples collected from the temporary monitoring wells identified the presence of VOCs at 
concentrations similar to those identified in monitoring well MW-19 in 1995. Additionally, the 
soil samples collected at both borings B-3 and B-2A indicated DEHP concentrations of 790 
mg/kg and 220 mg/kg respectively, exceeding the "Impact to Groundwater Soil Cleanup 
Objective" of 100 mg/kg outlined in five 1994 Record of Decision (ROD). 

RMT received approval of an additional MW19/HS1 area groundwater delineation plan in 
January 1998. Subsequently, in February 1998, RMT conducted a subsurface investigation that 
included the installation and sampling of an additional five (5) groundwater monitoring wells 
(MW19-1 through MW-19-5). VOC concentrations exceeding the NJGWQS were identified at 
MW19-1 (center of the plume); MW19-2; MW19 and at MW19-5. However, when compared to 
the VOC concentrations found during Weston's 1996 sampling (BW-1 through BW-9), 
significant reductions in the concentrations of VOCs were found at monitoring wells MW19 and 
MW19-2. As no remedial action had been performed (other as the 1994 soils excavation), it was 
concluded that natural attenuation of the volatile groundwater contaminants (toluene, 
ethylbenzene, xylene) was likely occurring. Groundwater samples were also analyzed for the 
presence of DEHP. DEHP concentrations exceeding NJGWQS were found at MW19-1 (center of 
the plume) and at MW19-5 (downgradient well). 

The NJDEP letter dated July 15,1998 required LEC to further delineate the downgradient extent 
of BTEX and DEHP impact to groundwater in the MW19HS1 AOC and establish a clean zone 
for both parameters per the Technical Requirements for Site Remediation (N.J.A.C. 7:26E-4.4). 
RMT, on behalf of L.E. Carpenter, prepared an investigation workplan and submitted it to the 
NJDEP in November 1998. Per discussions and correspondence with the NJDEP (December 21, 
1998), RMT was authorized to perform a groundwater screening investigation utilizing 
Hydropunch® or other similar methodology. 

Off-site Hydropunch® sampling activities were performed on April 21,1999. Significant 
difficulties advancing the Hydropunch® tool in the approved off-site locations were 
encountered due to file localized geology (large cobbles and boulders) seen at the LEC site. A 
total of twenty-four (24) advancement attempts were made, four (4) of which (HP-1 through 
HP-4) penetrated the water table. Results of the Hydropunch® investigation are documented in 
the report entitled MW-19/Hot Spot 1 Off-Site Subsurface Investigation (RMT, June 1999). 
Analytical results obtained from groundwater samples collected from the four (4) 
Hydropunch® locations did not reveal concentrations of either BTEX or DEHP above Site 
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specific cleanup criteria. This suggested that no off-site migration of contaminants of concern 
was occurring. 

3.2 Soil Gas Investigation and Vapor Intrusion 
The NJDEP, in their comment letter regarding the 3rd Quarter 2005 Monitoring Report dated 
December 27,2005, voiced their concern over the high levels of toluene detected in MW-19-5. In 
their letter, the NJDEP claimed free product must be present and requested a vapor intrusion 
evaluation be performed on both the north and south sides of Ross St. in accordance with the 
new NJDEP Vapor Intrusion Guidance Document dated October 2005, and updated March 
2006. 

RMT responded to the December 27,2005 letter in the 4th Quarter Groundwater Monitoring 
Report dated February 2006. In that response, RMT pointed out that, according to the NJDEP's 
Vapor Intrusion (VI) Guidance Document (October 2005), a VI evaluation must be completed if 
a receptor is within 30 feet of a BTEX plume (or within 100 feet if product is present!. RMT 
continued on to say that the Site currently has no free product issue as evidenced by the use of 
oil-water interface probes in the most contaminated monitoring wells within the MW19HS1 
AOC {i.e., MW-19, MW-19-5, and MW-19-7) none of which have ever generated any measurable 
free product. The lack of free product is also evidenced by the fact that all individual BTEX 
concentrations are well below each parameters solubility limit. However, part of LEC 
Building 9 (Figure 9) lies within 30-feet of the area with residual soil and groundwater 
contamination, and therefore a soil vapor intrusion evaluation work plan was submitted in 
Section 4.4 of the 4th Quarter 2005 Quarterly Groundwater Monitoring Report, 

The VI work plan was discussed with and approved by NJDEP dining the conference call held 
on February 22,2006. NJDEP formalized their approval to proceed with the scope of work 
outlined in the workplan in an email salt the same day. The soil gas investigation was 
performed on March 1 and 2,2006. This investigation was documented in the report entitled 
Soil Gas Investigation in the MW19/Hot Spot 1 Area L.E. Carpenter & Company Borough of Wharton 
(RMT, May 2006). 

Detectable soil gas constituents were collocated with the dissolved-phase concentrations in 
groundwater. Based on the groundwater hydraulics, and given Darcy's mathematical law 
governing groundwater flow, RMT concluded that groundwater with dissolved-phase 
concentrations of COC s cannot migrate directly north across Ross Street and therefore does not 
pose a risk to the Ross Street residences. The lack of risk from direct northward groundwater 
migration is also further substantiated by the lack of detectable COC's in both MW-19D and 
MW-19-8, However, as described in previous monitoring reports, the current groundwater 
flow direction suggests that the leading edge of the dissolved COC's in groundwater may be 
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migrating northeasterly towards an empty lot adjacent to a Ross Street residence, which is the 
reason RMT installed an additional well (MW-19-12) as proposed in the approved PRMP. 
MW-19-12 was installed in 2Q06 (June 2006), and has never exhibited any detectable 
concentrations of COCs. Based on these and historic data, RMT did not recommend active 
remediation be considered for this area as natural attenuation processes are very strong, as well 
as the fact that based on currently available data, no risk of exposure exists. 

3.3 2006 Remedial Investigation and RASR 
NJDEP provided comments on the May 2006 Soil Gas Investigation in their Notice of Deficiency 
(NOD) letter dated June 20,2007 (Appendix D). The NJDEP was concerned that a residual 
source of BTEX contamination existed in the MW19HS1AOC due to the high dissolved phase 
concentrations remaining in groundwater 15 years after initial source removal actions occurred 
[i.e., UST and piping removal and remedial excavation], and subsequently required LEC to 
prepare and submit a Remedial Action Selection Report (RASR) within 30 days following 
receipt of the letter. RMT responded with a 45-Day extension request for RASR submittal in the 
letter dated July 17,2007. The 45-Day RASR extension was approved by NJDEP as outlined in 
their emailed letter dated July 27,2007. The RASR was prepared to satisfy the requirements of 
the June 20,2007 NJDEP NOD letter, and to document new remedial investigation subsurface 
data, while meeting the submittal deadline of September 4,2007. 

RMT conducted the remedial investigation between the dates of August 14 and 17,2007. RMT 
advanced a total of nine (9) soil borings [SB-07-01 through SB-07-09] [Ref. Figure 9] to further 
evaluate and define the nature and extent of potential residual contamination acting as a 
continuing source of shallow groundwater impact. 

3.3.1 Building 9 Infrastructure and Interior Boring Locations 

Three (3) of the borings [SB-07-01,02 and 03] were installed within the western interior 
of Building 9, into the sub slab vadose and saturated zones. These three borings were 
located with a bias towards the presence of former Building 9 process infrastructure 
relating to USTs E-3 and 3-4. Specifically, two trench drains [Drain #1 and Drain #2] and 
associated connection piping were identified in the northwestern comer of Building 9 
adjacent to the concrete loading dock [Ref. Figure 2 & 9]. Drain #1 is located close to the 
western wall of Building 9 and formerly connected the drain system to the two exterior 
USTs. Drain #1 connection piping to the USTs was removed and the Drain #1 discharge 
hole was sealed with concrete grout during tank removal operations in 1990/1991. 
Evidence of a 2 feet wide concrete filled trench [assumed to formerly house piping 
connecting Drains #1 and #2] was also discovered during Building 9 evaluations. This 
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concrete filled trench extended approximately 40-feet east from Drain #1 and connected 
to Drain #2 [Ref. Figure 9]. 

3.3.2 Exterior Boring Locations 

The remaining six (6) boring locations [SB-07-04 through SB-07-09] were installed on the 
western exterior of Building 9 as shown on Figure 2. Borings SB-07-04 and 06 were 
installed between the soils remaining east of the former 1994 UST soil excavation [Ref. 
Figure 2] and the Building 9 footer. These two boring locations were also biased 
towards former piping runs connecting Drain #1 to USTs E-3 and E-4. Boring SB-07-08 
was also installed between the soils remaining east of the former 1994 UST soil 
excavation and the Building 9 footer but further south [upgradient] into an area that 
would define a lateral clean zone based on field screening. Boring SB-07-05,07, and 
09 were installed in areas specific to the 1994 UST soil excavation lateral extents and 
downgradient monitoring well MW-19-5 monitoring well [Boring 09], within the former 
UST excavation footprint [Boring SB-07-07], and at the leading edge of the soils 
remaining east of the former 1994 UST soil excavation and the Building 9 loading dock 
[downgradient] from the trench drain system located with Building 9. 

3.3.3 Geology and Soil Sample Results 

RMT compared the soil testing results with the New Jersey Soil Cleanup Criteria. Out of 
the rune samples, only two had any detectable constituents above the applicable direct 
contact soil cleanup criteria. Borings SB-07-04 and SB-07-09 had DEHP levels above the 
direct contact criterion for DEHP. Both of these samples were collected within the 
saturated zone just below the water table (10 to 14 feet below the ground surface). 
DEHP was not detectable in groundwater from any of the wells in the MW-19 area, 
confirming DEHF s known characteristics for strong adsorption onto soil particles and 
lack of mobility within the saturated zone. Both the DEHP and xylene detected in these 
two samples as well as the soil sample SB-07-01 (also from the saturated zone near the 
top of the water table) contained both xylene and DEHP above the impact to 
groundwater cleanup criteria (IGWSCQ. 

The insert on the bottom left Figure 9 shows that the approximate maximum and 
minimum aerial distribution of residual contamination based on an analysis of existing 
groundwater contaminant distribution and groundwater flow direction, and the soil 
laboratory data and observed Site features (see data summary boxes for total VOC's and 
SVOC's and the former USTs, connecting lines and interior floor drains. The data 
shows that residual sources exist associated with both the former tanks and fill lines, but 
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also under the building floor apparently related to the existing floor drain, which 
appears to have been grouted in place based on field observations. 

The stratigraphy of the area can be visualized by examining the cross sections shown on 
upper right insert of Figure 9. As can be seen on cross section A-A', there are significant 
silt and clay-rich soils in the vadose zone and upper saturated zone under Building 9. 
Most of the area outside of die building and 2-5 feet below the water table consists 
predominantly of fine to medium grained sand and sand-gravel mixtures. The 
preponderance of more permeable sand/gravel mixtures several feet below the water 
table is consistent with the geologic information for the main remediation area on the 
east side of the recreational trail. 

The soil data were used, together with qualitative field observations, photoionization 
detector (PID) readings, and review of the location of the floor drains and connecting 
UST pipes to outline the approximate vertical distribution of residual contamination (see 
red hachure's on the upper right insert of Figure 9). Results indicate that residual 
contamination in the vadose zone is limited to the areas of initial release along the 
piping runs and floor drains. A smear zone at the top of the water table apparently is an 
ongoing "secondary" source that continues to provide contaminant mass to the aquifer, 
especially during water table fluctuation events. 

Boring logs for the MW19HS1 investigations completed to date are included in 
Appendix E. 
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Section 4 
Workplan Rationale and Tasks 

The following section outlines the rationale behind the development of this RIW, the proposed 
scope of work, and overall approach. 

4.1 Data Collection Objectives and Rationale 
Data collection objectives are summarized as follows: 

• Delineate vertical and lateral extent of residual sources in the vadose zone under and 
adjacent to Building 9; 

• Fully characterize residual source material for Contaminants of Concern (COCs) under 
Building 9, especially directly under former floor drains; 

• Delineate vertical and lateral extent of smear zone associated with the residual sources; 

• Delineate the constituents of concern (COCs) in groundwater under and downgradient 
from Building 9; 

• Collect sufficient information to support development and preparation of a combined 
Remedial Investigation Report (RIR)/Focused Feasibility Study (FFS) for remediation of 
fully delineated residual sources in soils and remaining limited groundwater 
contamination^ 

As outlined below, activities needed to fill these data gaps include installation of the planned 
test soil borings shown on Figure 9 and on Table 2, and as described in detail below. These 
activities will take place as soon as possible following the demolition of Building 9. It is 
anticipated that the demolition of Building 9 will take place in first quarter of 2009 (1Q09). 

-J 

4.2 Building 9 Management 
As outlined in the October 16,2008 NOD (Detailed Explanation No. 2), both USEPA and NJDEP 
agree (in general) with the proposed remedial action outlined in the 2007 RASR. However, the 
full nature and extent of the contaminated area needs to be delineated in order to fully assess 
whether the proposed remedy in the 2007 RASR is appropriate and viable. USEPA and NJDEP 
also indicate that the best way to ensure the comprehensive nature of the delineation efforts is 
to demolish and remove Building 9 so all areas can be fully assessed for contaminant impact 
(i.e., sub slab areas, basement areas, footers, and existing infrastructure). The approach to 
ensure this objective is met is presented in the following sections. 
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4.2.1 Building 9 Pre-Demolition Survey 

Both known and suspect source areas (interior and exterior), and building footers, 
corners, and infrastructure will be surveyed by a NJ licensed professional surveyor prior 
to demolition to ensure that the known extent of impact in the MW19HS1 area, as 
defined in the 2007 RASR, can be reproduced (t.e., staked) in die field once Building 9 
has been removed. This will also allow for the evaluation and accurate location of 
subsurface utilities that may require appropriate management and removal prior to 
MW19/HS1 remedial action, and will provide a baseline for field truthing the sampling 
and analysis plan outlined in Section 5. 

4.2.2 Building 9 Assessment and Demolition 

Building 9 will be demolished and all materials removed including floor slabs, footers 
and sub basement. An assessment for the presence of asbestos, lead based paint, PCBs, 
mercury, or other contaminants effecting die safe demolition of Building 9 will be 
performed, and abated (if applicable) prior to demolition. 

4.3 Remaining Sources and Lateral and Vertical Definition Boring Sampling Plan 
The data collection objective for the remaining sources is to determine the extent of residual 
BTEX and DEHP LNAPL (in residual or free phase) so as to determine the magnitude of a 
potential remedial action needed to eliminate to the extent practicable any remaining 
contamination within die MW19HS1 area. 

The primary method proposed for use is continuous soil sampling with a mini-sonic drilling rig 
equipped with an outer protective casing that will assure collection of representative samples 
and prevent any sloughing/cross-contamination within the borehole as it is advanced to total 
depth. Soil samples will be analyzed both in the field and in the laboratory as outlined 
generally on the cross-section inset shown on Figure 9. 

The sample locations shown on Figure 9 are located within and beyond the extent of die 
potential LNAPL source based on the existing data. As summarized in Table 2, Borings SB-09-
01 through SB-09-07 will be installed to complete the delineation of the vertical and horizontal 
extent of residual sources under Building 9. Additional horizontal and vertical delineation 
borings SB-09-08 through SB-09-14 are located based on the extrapolated area of impact as 
defined by the August 2007 investigation conducted by RMT in support of the previously 
submitted 2007 RASR. 

In addition to the proposed locations shown on Figure 9, it may be necessary to conduct "step-
out" borings if additional samples are needed to adequately characterize soil COC extent based 
on the real-time field data. For example, as shown on Table 2, soil borings SB-09-15 through SB-
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09-21 are designed to provide the outermost limit of contamination (anticipated "clean" 
verification soil boring). At these specific locations, if field data shows contamination to exist, 
step out borings will be installed at a distance of approximately 15-20 feet further out from the 
outermost borings shown on Figure 9 (in a direction away from the former Building 9 floor 
drain area). Step-out borings will continue until field evidence shows that the full lateral extent 
of residual contamination has been adequately determined. 

Representative soil samples will be collected at selected locations for soil analysis by field 
screening with both hydrophobic dye and oil-N-soil test kits. The hydrophobic dye will be used 
along a continuous section of sonic core (the core will be split length-wise with a pre-cleaned 
apparatus such as a knife or chisel). This process will take place as soon as possible after 
samples have been collected for additional field and laboratory tests at an approximate interval 
of every 2 feet (in order to minimize any potential off-gassing of potential VOCs from the soil 
core). Soil samples will be analyzed in the field for the presence of NAPL using an oil-N-soil kit 
as described in the Quality Assurance Project Plan (QAPP) (Appendix F). Digital photography 
will be conducted to document the results of these in-field tests. Previous experience within the 
nearby source reduction area shows that the oil-N-soil method is appropriate to delineate the 
vertical extent of residual NAPL as outlined in Section 4.2 of the QAPP. These data will be used 
to guide the total depth of each soil boring. Specifically, as shown on the cross section inset on 
Figure 9, each boring will be advanced to a minimum of 8-12 feet (1-2 feet below water table), 
and a maximum depth of between 2-5 feet below the point of no visual, olfactory, and oil-N-soil 
impact. Borings designed to delineate the outermost "clean" zone are anticipated to be the 
shallowest borings, while those locations centrally located within former source areas (below 
the drains) will likely range in total depth from between 20 to 25 feet deep. 

Laboratory analysis of soils will be conducted to obtain quantitative data that will provide 
concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX), DEHP. A maximum of 4 
representative samples of each of the known soil types (backfill, silty sand, silt/clayey silt, and 
sand/gravel) will also be collected to conduct grain size analyses. 

Samples from each soil boring will be collected for potential BTEX and DEHP analysis. 
Following completion of the initial soil core survey with hydrophobic dye, oil-N-soil, and HnU 
screening, representative samples will be collected at approximately 4-foot intervals and 
submitted to the laboratory for analysis of BTEX and DEHP. These data will be used following 
the investigation for comparison to the oil-in-soil and hydrophobic dye field data. The final 
depths and frequency for collecting these representative samples will ultimately be selected 
based on the visual observations, geologic logging results, and oil-N-soil and hydrophobic dye 
results. All of these data will in general provide: 
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• Complete vertical profiles at ail soil boring locations where NAPL residuum and/or free 
phase product is detected by the field methods, to show results above the peak observable 
NAPL, at the peak NAPL concentration, and below the peak. 

• Sufficient samples from the peak NAPL concentration in at least 3 soil boring locations, 
anticipated to be located within the central part of the residual source area underneath the 
location of the former floor drains and/or connector pipe. 

Two representative soil samples from each permeable soil unit (anticipated to be 4 samples) will 
also be submitted for total organic carbon (TOC) analyses. Field sampling methods and the 
laboratory analytical methods for the soil BTEX and DEHP analyses are further described on 
Table 2 and in the QAPP (Appendix F). 

4.4 Groundwater Sampling Plan 
Groundwater grab samples will be collected from selected borings as outlined on Table 2 in 
order to assess the potential viability of the use of chemical oxidation polishing methods to 
achieve remedial action objectives for any remaining dissolved phase contaminants in 
groundwater. Groundwater samples will be collected from proposed soil borings SB-09-01, SB-
09-03, SB-09-12, SB-09-13, and SB-09-18. The groundwater samples will be collected within the 
zone of highest concentration, expected to be within the first several feet below the water table. 
The samples will be collected by utilizing die outer drill casing advanced to the desired depth, 
approximately 5 feet below the water table as measured while drilling. Temporary PVC well 
screen and casing will be lowered within die drill string after advancing to approximately 5 feet 
within the water table, and then the outer drill casing will be pulled back. A peristaltic pump 
will then be used to purge the temporary well and collect a groundwater grab sample at a low 
flow rate per methods outlined in Section 4.6.4 of the QAPP. 

A Health and Safety Plan (HASP) developed to implement this scope of work outlined in this 
section is presented in Appendix G. 

4.5 Professional Survey 
A survey of each soil boring location will be conducted by a New Jersey licensed surveyor. 
Each sample location will be surveyed horizontally to an accuracy of one-tenth of a second 
latitude and longitude. 

4.6 Remedial Investigation Report (RIR) 
A Remedial Investigation Report (RIR) will be prepared to present the results following 
implementation of this RIW. 
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Section 5 
Schedule 

A detailed Project Schedule to implement the scopes of work outlined in this RIW is presented 
in Appendix H. As outlined in the schedule, the sequence for implementation is 1) pre-
demolition surveying, 2) building demolition assessment, 3) Bldg 9 demolition, and 4) Sampling 
and analysis. 
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Section 6 
Community Relations 

The primary point of contact at the Borough of Wharton is presented in Table 2> The Borough 
of Wharton will be notified 2 weeks prior to the commencement of the field activities outlined 
in this RIW, and will be notified with regards to the demolition of Building 9. 
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Tables 
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TABLE 1 - PRINCIPAL PERSONNEL CONTACT INFORMATION 
L.E. CARPENTER COMPANY (LEC) 

BOROUGH OF WHARTON, MORRIS COUNTY, NEW JERSEY, USEPA ID No. NJD00216878 

J; - .!&&&** v-:.".- wife,/! A V« 
Ernie Schaub 
Manager, Environmental Services 

PRP Project Manager Owner L.E. Carpenter & Company 
170 North Main Street 
P.O. Box 11 
Wharton, NJ 07885 

(440) 930-3611 Phone 
(440) 930-1063 Fax 

enue.schaub@polyone.com 
Richard Halm 
Senior Legal Council & Assistant 
Secretary 

PRP Internal Legal Council Owner/Secretary L.E. Carpenter & Company 
170 North Main Street 
P.O. Box 11 
Wharton, NJ 07885 

(440) 930-1361 Phone 
(440)930-1179 Fax 

richard.hahn@polyone.com 
Nicholas J. Clevett 
Client Service Manager A Senior 
Project Manager 

Consulting Senior Project 
Manager 

Agent for Owner RMT, Inc. 
2025 E. Beltline Ave. SE, Suite 402 
Grand Rapids, MI 49546 

(616) 975-5415, ext. 1405 Phone 
(616)975-1098 Fax 
(616) 780-2398 Mobile 
nkholas.clevett@imtinc.com 

James J. Dexter, C.P.G. 
Senior Consultant 

Consulting Senior 
Hydrogeologist 

Licensed NJ Professional 
Geologist 

RMT, Inc. 
2025 E Beltline Ave. SE, Suite 402 
Grand Rapids, MI 49546 

(616) 975-5415, ext 1407 Phone 
(616) 975-1098 Fax 
(616)915-3658 Mobile 
prrudextei@ruitiiii.xom 

Dan Oman, P.E. 
Senior Consultant 

Consulting Certifying Engineer Licensed NJ Professional 
Engineer 

RMT, Inc. 
3754 Ranchero Drive 
Ann Alitor, MI 48108 

(734) 971-7080, ext. 7174 Phone 
(734)971-9022 Fax 
(734)604-0653 Mobile 
dan nmanBnntincxom 

Jennifer Overvoorde 
Environmental Scientist 

Consulting Technical Coordinator RMT, Inc. 
2025 E. Beltline Ave. SE, Suite 402 
Grand Rapids, MI 49546 

(616) 975-5415, ext 1410 Phone 
(616)975-1098 Fax 
(616) 915-3685 Mobile 
jennifer.overvoorde@nntinc.cam 

Dave Condon 
Site Supervisor 

LEC Site Contact L.E Carpenter A Company 
170 North Main Street 
P.O. Box 11 
Wharton, NJ 07885 

(973) 366-9577 Phone 
(973) 366-5837 Fax 

Barbara Weyandt 
Project Manager 

NJ Certified Analytical 
Laboratory 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
Lancaster, PA 17605 

(717)656-230) Phone 
(717)656-2681 Fax 

bweyandt@lancasterlabs.com 
David Pohwat 
VP Business Development 

Waste Management, Emergency 
Response and Contractor 

Environmental Waste Minimization 
14 Bride Kiln Ct 
Northampton, PA 18067 

(484)275-6930 Phone 
(484)275-6970 Fax 

dpohwat@ewmi-info.cran 
James M-. Stewart 
President 

NJ Licensed Professional 
Surveyor 

James M. Stewart, Inc. 
9622 Evans Street 
Philadelphia, PA 19115 

(215) 969-1577 Phone 
(215) 969-0338 Fax 

imssurveys@comcast.net 
David Maher 
Boart Longyear 

Professional Driller Boart Longyear, DL Maher Division 
71 Concord Street 
North Reading, MA 01864 

(781)933-3210 Phone 
(978)664-3299 Fax 

dmaher@boartlongyear.com 
Jennifer Rice 
Senior Ecological Resource 
Specialist 

Wetland Specialist JFNew 
11181 Marwill Avenue 
West Olive, MI 49460 

(616) 847-1680 Phone 
(616)847-9970 Fax 

krice@ifnew.com 
Glenn Savary 

Case Manager 

NjDtE t_ase Manager Regulator New Jersey Department of 
Environmental Protection (NJDEP) 
Bureau of Case Management 
401 East State Street 
P.O. Box 028 
Trenton, NJ 08626 

(609)633-1455 Phone 
(609)633-1439 Fax 

GIenruSavary@depjtatejti.us 
Gwen Zervas, P.E. 

Section Chief 

NJ DEP Section ctuef {Former 
Case Manager) 

Regulator New Jersey Department of 
Environmental Protection (NJDEP) 
Bureau of Case Management 
401 East State Street 
P.O. Box 028 
Trenton, NJ 08626 

(609)633-1455 Phone 
(609)633-1439 Fax 

Patricia Simmons Pierre 

Remedial Project Manager (RPM) 

USEPA Project Manager Regulator Urdted States Environmental 
Protection Agency (USEPA) 
290 Broadway 
Floor 19 
New York, NY 10007 

(212)637-3865 Phone 

(212)637-3966 Fax 

pieiie.patricia@epa.gov 
Jon Rheinhardt 
CFO/Administrator 

Main Borough Point of Contact Borongh of Wharton 
Wharton Municipal Building 
10 Roberts Street 
Wharton, NJ 07885 

(973) 3618444, ext. 11 Phone 
(973)361-5281 Fax 
(973) 713-5518 Mobile 
Jiheinhardt@whartonni.com 
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Table 2 
Sampling Summary Table - MW19HS1 2008 RIW 

L E. Carpenter, Borough of Wharton, Morris County, New Jersey 

Loc&tfn/Sfib BftfefrlD- teiphrhnAi 

SB-O-1 
SOIL 25/every 2 feet 

Double Cased Sortie 

Drilling Core4 

Visual bbservation, 
PID, OU-N-SoU Kit, 

Methanol Preservation. 
BTEX by EPA Method 62608 
DEHP by EPA Method 8270C 

Vertical delineation of likely residua! source material located 1 
on top of former floor drain. I SB-O-1 

WATER 25 Temporary Well Point Low-flow Sampling BTEX by EPA Method 624 
DEHP bv EPA Method 625 Potential treatability analysis 

SB-09-2 SOIL 25/every 2 feet Double Cased Sonic 
. Drilling Core 

Visual Observation, 
PH>, Ofl-N-Soil Kit, 

Methanol Preservation 
BTEX by EPA Method 826QB 
DEHP by EPA Method 8270C 

Vertical delineation of likely residual source material located 
on top of former floor drain. 

SB-09-3 
saL 26/every 2 feet Double Cased Sonic 

Drilling Gore 
Visual Observation, 
PID, OD-N-SoU Kit, 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C 

Vertical dettneation of likely residual source material located 
on top of former floor drain. SB-09-3 

WATER 25 Temporary Well Point Low-flow Sampting BTEX by EPA Method K4 
DEHP bv EPA Method 625 Potential treatability analysis 

SB-OM SOIL 25 / every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, Oil-N-Sofl Kit, 

Mettemd Preservation 
BTEX by EPA Method 62608 
DEHP by EPA Method 6270C 

Vertical delineation of potential residual source material 
located at approximate location of former UST fid line. 

BB l*r* P omiTO SOIL 20/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, Oii-N-Soll Ktt, 

Methanol Preservation 
BTEX by EPA Method 826QB 
DB-IP by EPA Method 6270C 

Vertical delineation of potential residual source material 
associated with former building footers. 

SB-09-6 SOIL 20/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PtD, Oil-N-Soil Kit. 

Methanol Preservation 
BTEX by EPA Method 826QS 
DEHP by EPA Method 8270C 

Vertical delineation of potential residual source material 
associated with former buikflng footers. 

SB-09-7 SOIL 16/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, Oil-N-Soll Kit, 

Methanol Preservation 
BTEX by EPA Method 6260B 
DEHP by EPA Method 8270C 

Vertical delineation of potential residual source material 
associated with former building footers. 

SB-09-6 SOIL 20/every 2 feet Double Cased Sonic 
Drifting Core 

Visual Observation, 
Pip, 08-N-Sofl Kit, 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C Horizontal and vertide delineation step-out boring. 

SB-09-9 SOIL 20/every 2 feet Double Cased Sortie 
DrilQngCore 

Visual Observation, 
PID, Oil-N-Soil Kit, 

Methanol Preservation 
BTEX by EPA Method 6260B 
D&iP by EPA Method 8270C Horizontal and verticte delineation step-out boring. 

SB-09-10 SOIL 15/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, Oa-N-Sdl Kit, 

Methanol Preservation 

BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C Horizontal and verticle delineation step-out boring. 

SB-09-11 SOIL 15/every 2 feet Double Cased Sortie 
Drilling Core 

Visual Observation, 
PID, OU-N-Sofl Kit, 

Methanol Preservation 
BTEX by EPA Method 82608 
DEHP by EPA Method 827DC 

Horizontal delineation step-out boring oyer former sub-
basement and former basement pit 

SB-09-12 
SOIL 15/every2feet Double Cased Sonic 

Drilling Core 
Visual Observation, 
PID, OU-N-SoU Ktt, 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C 

Downgraded horizontal delineation boring for the water-table 
smear-zone. SB-09-12 

WATER 15 Temporary WeB Point Low-flow Sampling bTEk by EPA Method 624 
DEHP bv EPA Method 625 Potential treatability analysis 

SB-09-13 
SOIL 15/every 2 feet Double Cased Sonic 

prilling Core 
Visual Observation, 
PID, Oil-N-Scti Wt, 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C 

Downgraded horizontal delineation boring for the water-table 
smear-zone. SB-09-13 

WATER 15 Temporary Weil Point Low-flow Sampling BTEX by EPA Method 644 
DEHP bv EPA Method 625 Potential treatability analysis 

SB-09-14 SOIL 15/every 2 feet Double Cased Sonic 
DriffingCore 

Visual Observation, 
PID, O(i-N-Soil Ktt, 

Methanol Preservation 
BTEX by EPA Method 626QB 
DEHP by EPA Method 8270C 

Powuyiadient horizontal delineation boring tor the water-table 
smear-zone. 

SB-09-15 SOIL 10/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, Oil-N-Soil Kit. 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 8270C 

Anticipated lateral Wean" verification boring. (A) 10 root step 
out boring(s) will be completed if original boring is found to be 

Impacted. 

SB-09-16 SOIL 10/every 2 feet Double Cased Sortie 
DrilQngCore 

Visual Observation, 
PID, 00-N-Sdi Ktt, 

Methanol Preservation 
BTEX by EPA Method 8260B 
DEHP by EPA Method 6Z70C 

Anticipated lateral "dean" verification boring. (A) to loot step 
out Borlng(s) will be completed It original bating is found to be 

Impacted. 

SB-09-17 SOIL 10/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, OU-N-SOU Ktt, 

Methanol Preservation 
BTEX by EPA Method 62609 
DEHP by EPA Method 627DC 

Anticipated lateral "clean" verification boring. (A) 10 foot step 
out boring(s) will be completed It original boring is found to be 

Impacted. 

SB-09-16 
SOIL 10/every 2 feet Double Cased Sonic 

Drilling Core 
Visual Observation, 
PID, ai-N-SoU kit, 

Methanol Preservation 
BTEX by EPA Method 6260B 
DEHP by EPA Method 8270C 

Anticipated lateral Wean* verifieatlan boring. (A)lOfootstep 
out baringfs) will be completed it original boring Is found to be 

Impacted. SB-09-16 

WATER 10 Temporary Well Point Low-flow Sampling BTEX by EPA Method 624 
DEHP bv EPA Method 625 Background groundwater quality 

SB-09-19 SOIL 10/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, OD-N-SoR Ktt, 

Methanol Preservation 
BTEX by EPA Method 6260B 
DEHP by EPA Method 8270C 

Anbdpaledlateral "dean* verification boring. (A)10foots1ep 
out boring(s) will be completed It original boring is found to be 

impacted. 

SB-09-20 SOIL 10/every 2 feet Double Cased Sortie 
Drilling Core 

Visual Observation, 
PID, awn-Sou Ktt, 

Methanol Preservation 
BTEX by EPA Method 626QB 
DEHP by EPA Method 8270C 

Anticipated lateral "dean" verification boring. (A) 10 toot step 
out boring(s) wOl be completed if original boring is fbund to be 

Impacted. 

SB-09-21 SOIL 10/every 2 feet Double Cased Sonic 
Drilling Core 

Visual Observation, 
PID, ai-N-Soil Kit, 

Methanol Preservation 
BTEX by EPA Method 6260B 
DEHP by EPA Method 6270C 

Anticipated lateral 'dean' verification boring. (A) 10 loot step 
out Doring(s) will be completed it original boring is found to be 

Impacted. 

' Only about halt the total number of samples will be submitted to the laboratory to lest for BTEX and DEHP. 
All samples will be obtained via sonic drfflng core. 
| Analy^irattiods listed are the preferential analytical methods tt> be used by me laboratory. However, equivalent methods may be used it laboralory equipment is down tor an extended period of time. 

An outer (double) casing wfll tie used whBe drilling to mow any overburden sloughing Into the Bottom of the hole. 

BGS = tetow ground surface 
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RMT COMPUTER AIDED DESIGN AND DRAFTING 
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RMT 
LE CARPENTER 

WHARTON, NEW JERSEY 

SITE LOCATION MAP 

DRAWN BY: 

APPROVED BY: 

PROJECT NUMBER: 6527.28 

FILE NUMBER: 6527.28.01 .DWG 

DATE: November 2008 

SOURCE 

BASE MAP DEVELOPED FROM THE DOVER, NEW 
JERSEY 7.5 MINUTE U.S.G.S. TOPOGRAPHIC 
QUADRANGLE MAP, DATED 1954, PHOTOREVISED 1981. 

QUADRANGLE LOCATION 

FIGURE 1 
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U" 1 SUBSURFACE SLURRY MONOLITH 

» ^ 
^ — WESTERN BOUNOARY OF REGULATED WETLAND 

ABANDONED ROCKAWAY REGIONAL SEWER UNE 

PIEZOMETER LOCATION 

1. BASE MAP DEVELOPED FROM TOPOGRAPHIC SURVEY PROVIDED 
BYJAMES M.STEWART, INC. LAND SURVEYORS, DRAWING NO 
2793-03.DWG, DATEO 02-14-02 AS REVISED 041007 (DRAWING 
NO. 314907REV.OWG). 

2. FORMER BUILDING OPERATIONS 

• BUILDING 9: RAW MATERIAL, DRUM STORAGE, AND PRINTING 
• BUILDING 8: LAMINATION 
• BUILDING 15 and 17: INSPECTION. STORAGE, AND 

DISTRIBUTION 
• BUILDING 16: OFFICES 

3. AS DESCRIBED IN THE November 2005 RAR (SEE FIGURE 9 IN THAT 
REPORT), THE SLURRY MONOLITH AT AND PARALLEL TO THE 
DRAINAGE CHANNEL DITCH ENDS APPROXIMATELY 10 FEET 
WEST OF THE ACTUAL WATERS EDGE. 

L.E. CARPENTER 
WHARTON, NEW JERSEY 

EXISTING CONDITIONS 

FIGURE 2 

RMT 3754 Ranchero Drive 
Ann Arbor, Michigan 48108-2771 
Phone 734971-7080 
Fa* 734-971-8022 
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FORGE POND 
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WHARTON, NEW JERSEY 

POST SOURCE REMOVAL 
AERIAL PHOTO AND TOPOGRAPHIC MAP 
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FIGURE 4 
3754 Ranchero Drive 
Ann Arbor, Michigan 48108-2771 • 

• ••VI • Phone 734-671-7080 

BASE MAP DEVELOPED FROM TOPOGRAPHIC SURVEY PROVIDED 
BYJAMES M.STEWART, INC. LAND SURVEYORS DRAWING NO 
2793-03.DWG. DATED APRIL 2007. 

AERIAL PHOTOGRAPH PROVIDED BY JAMES M. STEWART INC LAI 
SURVEYORS, DATED APRIL 2007. 



POST-GLACIAL DEPOSITS GLACIAL AND NON-GLACIAL DEPOSITS 
(HOLOCENE AND LATE WISCONSINAN) (PILE-LATE WISCONSINAN) 

21. £2! •SI?' ' 2* -, a.a,i ut. p»»., m, uk.^^ mwb #» 
"T™'"*•<"«*"nc™t. ayhall): artrtnal sand and PR(Qkjolb) anddekalc.and and „d(Odd) 
material* (laundry aand, andera and elag). depoaded to glacial Lake Daver. 

• Mite Talt.ua: Pilat and emhankmarte at naata md. . . m UMaBfed „d tmearted bauHc* catbfc, and 
excavated Ham hm maiea and recK qaaatea. | | p,bWaa m a yala«bWta«d (tOTiS/d^S) (oaldizad), 

•
-r- ^ ™ grayish-brown (10YR5/2) (unoxidtzed) silty fine sand to line 
Trash Fll: Trash and constiuction debris mixed and covered (o medium Mnd matrix 
with excavated til and weathered bedrock. 

i 1 .Ad c. .^A : . . ... . I 1 T« of the Terminal Moraine Yelowtstvbrown to 
ARuvium: Sflt and fine Band; minor clay and pebble !a cabbie [ | grl^Ovtrow, H ,bov. ramtr, rtdja-aad kattl. 

I 1 graveL topography of the Terminal Moraine. 

Swamp and Marsh Deposits: Typically gray si* and day with 
minor sand overtain by brown peat, r turn overtain by dark 
brown to black muck and organic ail. 

Cofluvium: Unstratilied and uneorted boulders, cobbles, and 
pebbles of angiiar bedrock debris and some rounded 
erratics in an orange-brown silty sand matrix. 

Bedrock Outcrop Elevation of bedrock surface, contour 
Interval 50 feet (100 feet where data is sparse). 

GLACIAL DEPOSITS 
(LATE WISCONSINAN) 

Coluvium Unstratified and unsorted boulders, cobbles, and 
pebbles of angular bedrock debris and some rounded 
erratics in an orange-brown silty sand matrix. Partly of fate 
Wisconsinan age. May be as much as 50 feet thick at the 
base of long, steep slopes 

Berkshire Valley Deposits: Fluvial-deltaic units (Qbv1, Qbv2, 
Qbv3, Qbv4) ovedying sediments of at least three 
sequent ally tiled, unstable proglacial lakes dammed on the 
south by the Terminal Moraine or older Berkshire Valey 
units. Deposits in the lakes include sublacustrine and 
colapsed deltaic sand and gravel (Qlbvl, Qfbv2, Qibv3. 
Qlbv4) and lake-bottom and dekaic sand and si* (Qlbvlb). 

• Qbv2 Coarse cobble and boulder gravel grading southward 
to cobble gravel, then pebble gravel and pebbly sand. 

Glacial Lake Denvile Deposits Sediment deposited in 
glacial Lake DenvMe. At the Terminal Moraine, sublacustrine 
sand and gravel (Qldl) and lake-bottom and dekaic fine 
sand and silt (Qld1b1) deposited during advance of ice are 
overlain by til of the moraine (Qlwtm. described below). 
North of the Terminal Moraine units QkJ2 (sublacustrine and 
deltaic sand and gravel) and Qldlb2 (lake-bottom and dekaic 
fine sand and 6ilt) were deposited during retreat of ice from 
the Terminal Moraine. 

Coluvium and Weathered Bedrock: Discontinuous 
coluvium, as above, generally less than 10 feet tftck, 
overlying (weathered bedrock. The weathered bedrock 
ranges from sandy (minor clayey sand) saproite to a rubble 
of angular cobbles and boiidera of fractured rock wkh Ittle 
or no matrix. It may be as much as 50 feet thick, but 
thickness is quite variable. In places the coluvium may be 
replaced by a diamict produced by in-place mixing ol 
prelate Wsconsinan til and underlying weathered bedrock, 
with ittle or no downslope movement. Parity of late 
Wisconsnan age. 

Suriidal Geologic and Cltdil Map Source: 
Stanford (1989), Surficial Geologic map of the 
Dover Quadrangle. Morris and Sussex Counties, 
New Jersey. New Jersey Geological Survey 
Geologic Map Series 89-2 

Rockaway River Outwash Chiefly cobble gravel. Deposited 
by melwater descending the Rockaway valey and entering 
from tributaries to the north. In Rockaway Borough the 
deposit is incised into tl of the Terminal Moraine. GEOLOGIC MAP 
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Geologic Map Source: 
Sims. Davidson, and Koch (1949), Geology 
and Magnetite Deposits of Dover District. 
Morris County. New Jersey, 
US Geological Survey Professional Paper 287 

SITE BEDROCK GEOLOGY MAP 

L.E. CARPENTER 
WHARTON, NEW JERSEY 

SURFICIAL SOILS AND GEOLOGIC MAPS 
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RMT 
744 Heartland Trail 
Madison, Wl 53717-1934 
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TYPICAL PROPOSED DELINEATION BORINGS 
(MAXIMUM TOTAL DEPTH = 2-5 FEET 

BELOW POINT OF NO VISUAL. OLFACTORY, 
AND OIL-N-SOIL IMPACT) 

APPROXIMATE GROUND SURFACE 

SAND AND GRAVEL fsvoc la 
I v o c  I t  SAND FILL 

Isvoc 
Ivoc 

SVOC 215] 
IVOC 614I 

SILTY SAND 

»• 
Isvoc ieT 
Ivoc 34 

Isvoc 2T 
Ivoc 9 1 

MINIMUM TOTAL DEPTH = 10'-20' NOTE PROPOSED DELINEATION BORINGS VMLL BE SAMPLED 
VIA SONIC-CORE. ONE SAMPLE EVERY 2'. EACH SAMPLE WILL 
BE TESTED VISUALLY, VMTH A HnU, ahd OIL-N-SOIL KITS. 

AREA OF INSETS 

MW-19-25K 

MW-19-3 _ MW-19 1 

SB-07-3 

SB-07-2 

x \ A. n / 
OVERALL SITE PLAN 

MW-19-6 

MINIMUM RESIDUAL 
SOURCE AREA 

MW-19-5 

CONCRETE 
LOADING DOCK 

SB-07-7 
DRAIN #1 

MM 9-3 
MW-19 

© SB-07-1 

SB-07-2 
SB-07-8P1 
SB-07-8 

DRAIN #2 

BASEMENT 7.5" CELING 
FLOOR 5- BG§^-^ 

MW-19-4 

BUILDING 9 PLAN VIEW DETAILS 

MAXIMUM RESIDUAL 
SOURCE AREA 

MW-19 

APPROXIMATE PROPERTY UNE 

FENCE LINE 

TREES 

EXISTING MONITORING WELL LOCATION AND 
NUMBER 

GEI-2i PIEZOMETER LOCATION 

SB-07-01 © RASR SOIL BORING (RMT AUGUST 2007) 

626 GROUNDWATER ELEVATION CONTOUR (2Q07) 

ISOCONCENTRATION CONTOUR FOR TOTAL 
' MAXIMUM BTEX (ppm) IN GROUNDWATER (2Q07) 

ABANDONED PIPE FLOOR CONNECTION 
BETWEEN 2 FLOOR DRAINS (APPROX. 2ft WIDE) 

1994 SOIL EXCAVATION (WESTON) 

VERTICAL EXTENT 

RR-DQ 1ft A PROPOSED DEUNEATION SOIL BORING 
OD-U3-IO qp LOCATION AND NUMBER 

FORMER FLOOR DRAIN 

FORMER PRODUCTION PIT (BASE OF PIT NOT IN 
CONNECTION VMTH SUBSURFACE SOILS BUT 
RATHER IN BUILDING 9 SUBBASEMENT) 

FORMER UNDERGROUND STORAGE TANK 
(WESTON 1990-1991) 

SB-07-4 —— —— 

448 -— 

MAXIMUM RESIDUAL SOURCE AREA 

MINIMUM RESIDUAL SOURCE AREA 

APPROXIMATE GROUNDWATER FLOW 
DIRECTION 

- BORING ID 

- TOTAL SVOC's IN SMEAR ZONE SOIL (mg/kg) 

- TOTAL VOC's IN SMEAR ZONE SOIL (mg/kg) 

BASE MAP DEVELOPED FROM TOPOGRAPHIC SURVEY PROVIDED 
BYJAMES M.STEWART, INC. LAND SURVEYORS, DRAVMNG NO 
2793-03.DWG, DATED 02-14-02 AS REVISED 04-10-07 (DRAWING NO. 
314907REV.DWG). 

FORMER BUILDING OPERATIONS 

• BUILDING 9: RAW MATERIAL, DRUM STORAGE, AND PRINTING 
• BUILDING 8 LAMINATION 
• BUILDING 15 and 17: INSPECTION, STORAGE, AND DISTRIBUTION 

LOCATION OF 1994 WESTON SOIL EXCAVATION AND FORMER UST E-3 
AND E-4 APPROXMATED BASED ON HISTORICAL SCALED DRAWINGS. 

L.E. CARPENTER 
WHARTON, NEW JERSEY 

DRAWN BY SL DRAWING SCALE PROJECT NO. J \06527\28 1 

CHECKED BY EV.JO SHOWN FILE NO. 6527.28.19.dvm | 
APPROVED BY JD DATE PRINTED 

FIGURE 9 DATE No /ember 2008 FIGURE 9 

RMT 

PROPOSED SOIL BORINGS FOR MW-19 HOT SPOT 1 
RESIDUAL SOURCE INVESTIGATION 
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J&tate of ^Jereet* 
Jon S. Corzine 

Governor 
Department of Environmental Protection Lisa P. Jackson 

Commissioner 

Bureau of Case Management 
401 East State Street 

P.O. Box 028 
Trenton, NJ 08625-0028 
Phone#: 609-633-1455 
Fax#: 609-633-1439 

October 16,2008 

Christopher Anderson, Director 
LE Carpenter 
33587 Walker Rd 
Avon Lake, OH 44012 

NOTICE OF DEFICIENCY 

Re: Remedial Action Selection Report for: 
L E Carpenter 
170 North Main St 
Wharton, Morris County, 
SRP PI# 003017 
Activity Number Reference: RPC060001 

Dear Mr. Anderson: 

The New Jersey Department of Environmental Protection (Department) acknowledges 
receipt on September 6, 2007 of the Remedial Action Selection Report submitted 
pursuant to the Administrative Consent Order (ACO) executed on September 26, 1986 
and the Technical Requirements for Site Remediation at N.J.A.C. 7:26E (Tech Rule). 

Deficiencies 
The Department has completed its review of your submittal and identified the following 
deficiencies: 

Description of Deficiency: Pursuant to N.J.A.C. 7:26E-3.6(a)7, failure to 
collect soil samples in saturated zones. 

Description of Deficiency: Pursuant to N.J.A.C. 7:26E-4.1(b), failure to 
delineate the horizontal and vertical limits of contamination to the 
applicable unrestricted use remediation standard for all media. 
Specifically^ the delineation of contaminants in soils has not been 
completed. 



Corrective Actions 
To correct these deficiencies please take the following actions or make the required 
submittals within the timeframes indicated: 

Submit a Remedial Investigation Workplan within 30 days after receipt of this notice that 
addresses the deficiencies. 

Detailed Explanation 

1. Section 2, page 3: The brief discussion of a "smear zone" at the top of the water 
table mentions an apparent secondary source that continues to provide 
contaminant mass to tike aquifer. This is reasonable that this condition exists, 
therefore, LE Carpenter Will be required to delineate deep enough in the saturated 
zone in order to take account of the fluctuating water table. 

2. Section 4, page 1: The Department generally agrees with the recommended 
remedial action, however, the full nature and extent of the contaminated area 
should be determined so that the proposed remedial action is appropriate, 
thorough and complete. In order to conduct a comprehensive contaminant 
delineation the Department recommends that Building #9 be demolished and 
removed. This will allow the LE Carpenter to investigate areas, such as floor 
drains, basement areas and footers, that would otherwise be inaccessible if the 
building remains. However, an alternate method to investigate these areas may be 
proposed, provided all the areas of concern are addressed. 

Note that if deficiencies included herein are not addressed to the Department's 
satisfaction within the specified time period the Department will consider them to be 
violations and may assess penalties pursuant to NJ.A.C. 7:26C-10, or pursuant to the 
terms stipulated in the ACO. 

If you require copies of Department Guidance Documents or applications, many of these 
are available on the internet http://www.state.ni.us/dep/srp. If you have any questions 
regarding this matter contact Glenn Savary Case Manager, at (609) 633-0835, or at 
GIenn.Savary@dep.state.nj .us, prior to the date indicated. 

Reviewed By: 

cc: Nick Clevett, RMT 
Patricia Simmons Pierre, EPA 
George Blyskun, BGWPA 
John Prendergast, BEERA 
Health Officer, Wharton 
Clerk, Wharton 

Gwen Zervas, P.E., Section Chief 
Bureau of Case Management 

http://www.state.ni.us/dep/srp
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REPORT CERTIFICATION 
PURSUANT TO N.J.A.C 7:26E-1.5 

"I certify under penalty of law that I have personally examined and am familiar with the information 
submitted herein and all attached documents, and that based on my inquiry of those individuals 
immediately responsible for obtaining the information, to the best of my knowledge, I believe that the 
submitted information is true, accurate and complete. I am aware that there are significant civil 
penalties for knowingly submitting false, inaccurate or incomplete information and that I am committing 
a crime of the fourth degree if I make a written false statement, which I do not believe to be true. I am 
also aware that if I knowingly direct or authorize the violation of any statute, I am personally liable for 
the penalties." 

Ernie Schaub 
PRINTED NAME 

Manager. Environmental Services 
TITLE 

L.E. Carpenter & Company 
COMPANY 

13 November 2008 
DATE 
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J&tatc of Jfefcr Jersey: 
Jon S. Corzine 

Governor 
Department of Environmental Protection Lisa P. Jackson 

Commissioner 

Bureau of Case Management 
401 East State Street 

P.O. Box 028 
Trenton, NJ 08625-0028 
Phone #: 609-633-1455 

Fax#: 609-633-1439 

June 20,2007 

CERTIFIED MAIL/RRR 
7003 3110 0003 5D33 6517 

CHRISTOPHER ANDERSON, DIRECTOR 
LE CARPENTER 
33587 WALKER RD 
AVON LAKE, OH 44012 

Re: Soil Gas Investigation Report in the MW19/Hot Spot Area and the 
Response to NJDEP Comments regarding the Post Remedial Monitoring Plan 
170 North Main St, Wharton Boro, New Jersey, 07885 
SRP PI# 003017 
EA ID #: NOD070001 - 003017 

Dear Mr. Anderson: 

The New Jersey Department of Environmental Protection (Department) acknowledges 
receipt on May 9,2006 of the Soil Gas Investigation Report in the MW19/Hot Spot Area 
and fee Response to NJDEP Comments regarding fee Post Remedial Monitoring Plan 
submitted pursuant to fee Administrative Consent Order (ACO) executed on September 
26,1986 and fee Technical Requirements for Site Remediation at NJ.A.C. 7:26E. 

General Comments 

NOTICE OF DEFICIENCY 

The Department has determined feat residual BTEX remains in fee MW-19 area. Even 
after the removal of fee underground storage tanks and subsequent soil excavation over 
15 years ago persistently high levels of BTEX compounds remain in fee groundwater. 



Page 2 

The groundwater sampling results indicate that a residual long-term source of dissolved 
BTEX contamination remains in this area. 

Deficiencies 

The Department has determined that die Soil Gas Investigation Report in the MW19/Hot 
Spot Area and the Response to NJDEP Comments regarding the Post Remedial 
Monitoring Plan reflects the following deficiencies: 

Description of Deficiency: Pursuant to the Administrative Consent Order (ACO) 
executed on September 26, 1986, failure to conduct additional remediation as 
required, in accordance with N.J.A.C. 7:26E, pursuant to Paragraph 29 of the 
Administrative Consent Order. 

Corrective Actions 

You must take the following corrective actions: 

Submit a Remedial Action Selection Report within 30 days after receipt of this 
notice which is focused on the expedited abatement of residual BTEX product in 
the MW-19 area. In addition to the RASR, a schedule must be provided to 
implement the remedy. 

Note that if deficiencies included herein are not addressed to the Department's 
satisfaction within the specified time period the Department may assess penalties 
pursuant to the provisions of paragraph 40 of the ACO. To determine whether the 
uncorrected deficiencies will be minor with a period of time to correct or non-minor and 
subject to penalties, refer to the table at N. J. A.C. 7:26C-10.4(c). 

If you require copies of Department Guidance Documents or applications, many of these 
are available on the internet http://www.state.ni.us/dep/srp. If you have any questions 
regarding this matte: contact Glenn Savary Case Manager, at (609) 633-0835 prior to the 
date indicated. 

cc: Nick Clevett, RMT 
Michelle Granger, EPA 

http://www.state.ni.us/dep/srp


George Blyskun, BGWPA 
John Prendergast, BEERA 
Health Officer, Wharton 
Clerk, Wharton 
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Client U.S. Caroenrar ana Comoany 

Project L.E. Carpenter Remedial Invesflgarion 

Location_Whartoii. Now jgfMy 

Boring No. jSI-2 cluster 

Sheec • of 

Sampler Type: Cutfli s 

SM 

Brown, very fine to fine SAND, trace Silt, few cobbles and boulder 

sr 

Sane ai above. 

Brown gray, medium to coarse SAND, some fine Graved occasional 
boulders. 

Gray; medium to coarse!*) SAND, 
cobbles. 

scne fine Gravel; occasional 

Sane as above. 

Boring Method: Air Rotary 

IO"/8"/6" Air Hammer"-

GeoEngineering, Inc. 



V 
§ 

MONITOR WELL INSTALLATION 
Client: L E. CARPENTER 

Site: WHARTON. NJ 

Total Depth: 

Comments: 

17.0 FT 

JobNo: 3600-05-67 DateDriHetf: 5/20/91 MW-19 

Interval: 7-17 FT Top of Steel Casino: 

Casing Size & Type: 4" ST. STEEL Screen Size: 0.020 

t 
o 

6 

8 

9 

10 

1 
a 

10 

13 

U 

10 

27 

14 

10 

20 

28 

58 

50/2 

Sample Description 

28% RECOVERY. COARSE SAND FILL. 
LAST 2* IS BLACK SILTY SAND. 

25% RECOVEHY. COARSE SAND FILL OVER 
SANDY CLAY WITH SMALL PEBBLES 

25% RECOVERY. YELLOW-BROWN 
SILTY CLAY. 

' COBBLE AND BOULDER ZONE BEGMS 

25% RECOVERY. HNU-B& REDDISH-BROWN 
CLAY (SAPROUTE) W/ COBBLE FRAGMENTS. 
SPOON WAS SITTING ON TOP OF COBBLE. 
REFUSAL ENCOUNTBTH). 

BOULDERS - DRY HNULBG 
NO RECOVEHY 

WATERAT10FT 

Completion Data 
SCREEN: 17-7 FT 
SAND FILTER PACK: 17-5 FT 
BBITONITE SEAL: 5-4 FT 
CEMENT GROUT: 4-0 FT 

CEMENT 
GROUT 

4* ST. STEEL 
CASINO 

I 

I 
I 

DIAMETER 
BOREHOLE 

NTONJTE 
SEAL 

-SANO 
FILTER 
PACK 

4* ST. STEEL 
OAS SLOT 



MONITOR WELL INSTALLATION 

atom: L E. CARPENTER 

sits: WHARTON. NJ 

Job No: 3600-05-67 Date OriBad: 5/20/91 WoB No: MW-19 

Interval: 7-17 FT Top ot Steal Casing: 

Total Depth: 

Comments: 

17.0 FT Casing Size* Typo: 4" ST. STEEL Screen Sbe: 0.020 

11 

12 

13 

14 

15 

16 

17 

18-

19 

20 

23 

18 

62 

73 

Sample Description 

r HOLE ADVANCED THROUGH COBBLES T011 FT 

75% RECOVERY. BROWN COARSE SAND 
WITH STRONG ODOR OP MEK. HNU-200 UNITS 
ON SPOON. 100 UNITS IN BREATHING ZONE. 
CREW UPGRADED TO LEVEL C. 

- CUTTINGS-AS ABOVE 

100% RECOVERY. LIGHT BROWN SANDY GRAVEL 
WITH STAINING PROM 14-15 FT. HNU-60 UMTS 

TO-17.0 FT 

MATERIALS: 
10 FT 0.020 SLOT ST. STEB. 4" SCRKN 
10 FT ST. STEB. 4* CASING 
1 BUCKET BENTONITE PELLETS 

Completion Data 
SCREEN: 17-7 FT 
SAND FILTER PACK: 17-8 FT 
BENTONITE SEAL: 5-4 FT 
CEMENT GROUT: 4-0 FT 

4" ST. STEEL 
0.020 SLOT 

SAND 
FILTER 
PACK 



n*n ̂  Ml-I /I ft*, of Cm*Ctsd 

WeS Completion Summary 7w ^<1 /./-fc r 8*»*\ U t. % ̂  WESTON, Inc. 
C 

CLIENT 
SITK KMC 

UCUKITQ 
MU-19 ML1NEAT10N 

MILLING rim SUMMIT MILLING, INC. 
INSPECTOR BURNS/NACKETT 

WELL ID I'l-NW 
STMT MTK 05/10/96 
COMPLETION MTK 05/10/96 

IIATER LEVELS 
9.85 rr (TOC) ON 05/10/96 

MILLING 
Orlllar OECORSO 
OrUltns fluid NOT APPLICABLE 
(Ml Type SINGLE CASB 

UELL DESIGN CONSTRUCTION 

Casing #1 Diwtiri 2.00 inch Interval: 0.00 to 14.85 ft. 
Type : PVC SCN 40 

Stick Up Inner Casing: 

Casing Grout: OTHER 

Saal Type: NONE 

Sand Pack Type: NONE 
Grain Site: 
Screen Dtaneter: 2.00 

Type : PVC 

0.05 ft. Protective Casing: 0.00 ft. 

Interval: 0.00 to 0.00 ft. 

Interval: 0.00 to 0.00 ft. 

Interval: 0.00 to 0.00 ft. 
Median Diamter: 
Interval: 9.85 to 14.85 ft. 
Slots: 0.02 inches 

Silt Trap Interval: 0.00 to 0.00 ft. 
Sackfitl Type: NATURAL Interval: 0.00 to 14.83 ft. 

UELL DEVELOPMENT 
Date: / / 
Method: 
Yield: Purged Volune: 

COMMENTS 
TC « Top of Casing SP * Top Sand Pack 
6$ • Ground Surface SC • Top Screen 
BN • Top Seal BS • Botton Screen 

TO • Total Depth 

a Grout 
> Seal 
a Sand Pack 
a Foneation 

Additional Coenents: 
Temporary well installed for the collection of growduater 
screening staples. 

NOTE: Well Dlagraa not to Scale Elevations are feet man sea level 

GEOLIS Copyright <c) 1990, Roy F. WESTON, Inc. 06/19/96 



SlZ 
SHEET NO. 1 OF 1 

PROJECT NAME L. E. Camenter PROJECT NO. 3868.03 
LOCATION Warton. NJ INSTALLATION 2/17/98 
CONTRACTOR Aquifer Testina & DriHina SURFACE ELEV. 

LOG OF TEST BORING 
BORfNG NO. MW19-1 

DRILLING METHOD Air Rotary Hammer BOREHOLE DIA. 10 IN. 
SAMPUNG NOTES 

INTERVAL 
NO. TYPE 

B 

SS 

ss 

SS 

ss 

ss 

ss 

ss 

RECOVERY 
N IN 

27-20 
12-8 

22-12 
12-8 

14 
100/4 

100/2 

50/0 

100/1 

11-11 
5-3 

14 

6 

1 2  

PID 
PPm 

1.0 

1.7 

0.4 

1.2 

23 

0.2 

DEPTH 
Har 

nR' 

10-

15-

VISUAL CLASSIFICATION 
AND GENERAL OBSERVATIONS 

GRASS/TOPSOIL 
3 

$ 
M 
ST 

m 

I 
I i 
1 

i 
ii 

1 
St 

WELL GRADED SAND WITH SILT AND GRAVEL 
(SP-SM), brown, moist. 

SAME AS ABOVE 

SAME AS ABOVE, cobble in spoon tip. 

SAME AS ABOVE, cobble in spoon tip, moist to 
wet. 

NO RECOVERY 

WELL GRADED SAND WITH GRAVEL (SW), 
brown, wet, hydrocarbon odor. 

POORLY GRADED SAND (SP), very fine grained, 
red-brown and black lamina in light brown 

^ matrix. 

if 
%o 
-U-

l 

END OF BORING AT 16 FEET 

GENERAL NOTES 
DATE STARTED 2-17-98 
DATE COMPLETED 2-17-98 
RIG Reach Drill T6B0W 
CREW CHIEF 
LOGGED E.M.V. CHECKED S.C. 

Jeff Jaworskl 

WATER LEVEL OBSERVATIONS 
WHILE DRILUNG 2 9.4 feet 
AT COMPLETION S . 
AFTER DRILUNG 
CAVE-IN: DATE/TIME DEPTH _ 

WATER: DATE/TIME DEPTH 



fSMT 
MUtuiru 
r-ir (• n-R3> 

nojicr MKti l£ 
VEIL m. WW- 19 ** I 

ilnM9 rate iMTAiua 

ELEV. -
(T.O.C.) 
OROUND SURF. 
ELEV. 

/vx\ 
EBRMHEE 
FELLETS/CLTNW ̂ R/POWDER 

UWIU. MATERIAL 

?PrVWl 

t) 

DEPTH nnx 
cioum SURFACE 

FT. 

40.*. 

CASINO DRAILS 

A) Ttff or rtrti 

PV<^TAIHLE5. TEFLON, OTHER 

PIPE SCHEDULE 

»} TTPE or rxri JOINTSJ 

COUFLINCS. T^READ^M/TAPSt)OTHER _ 

C) HAS SOLVENT OSEOI TZS OR^) 

D) TTPT or WILL SCREENI 

SVC, ^UIHEM? TEFLON, OTHER 

E) WELL SCREEN SLOT SUE . 

F) FIFE OlAi IN IN. 00 IN. _____ 

0) INSTALLED PROTECTOR PIPE W/LOCEl Q)( 
PROTECTOR MPS SIR. IS. 

'OR NO 

HELL DEVELOPMENT 

A) METHOD 

SAILINC, PUMPINC, SURCIHC, COMPRESSED AIR 

OTHER 

(NOTE ADDITIONAL COMMENTS BELOW) 

E) TIME SPENT FOR DEVELOPMENT! 

C) APPROXIMATE WATER VOLUME! REMOVED _ 

ADDED 

D) WATER CLARITT BEFORE DEVELOPMENT! 

CLEAR, TURBtD, OPAQUE 

I) WATER CLARITT AFTER DEVELOPMENT! 

CLEAR, SLtCHTLT TURBID, TURBID, OPAQUE 

P) ODOR! TES OR NO 

WATER LEVEL SUUURT 

A) DEPTH PROM TOP OF CASINO AFTER DEVELOPMENT! 

FT. CI DRY 

B) OTHER MEASUREMENTS (T.O.C.)i 

DATE/TIME 

DATE/TIME . 

DATE/TIME 

FT. 

Ft. 

FT. 

ADDITIONAL COMMENTS t Sjy-WcK sump in liie.ll tom,.. TlutjUu. ftr-hijiQ-
SCOMAliP 6-tS.S fc'RClL ^ 



PROJECT NAME 
LOCATION 
CONTRACTOR 

LOG OF TEST BORING 

L. E. Carpenter 
Warton. NJ 

Aquifer Testing & DrIIBng 
DRILUNG METHOD Air Rotary Hammer 

BORING NO. MW19-2 
SHEET NO. 1 OF 1 
PROJECT NO. 3868.03 
INSTALLATION 2/17/98 
SURFACE ELEV. — 

BOREHOLE DIA. 10 IN. 

IF 
_LL 

SAMPLING NOTES 
INTERVAL 

NO. TYPE 

B 

H 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

RECOVERY 
"IT IN 

9-8 
7-8 

7-9 
13-37 

3-5 
5-4 

6-5 
7-9 

7-9 
14-16 

19 
50/5 

6-7 
8-9 

11-12 
15-17 

1 2  

16 

14 

6 

6 

PID 
PPm 

0.0 

0.0 

0.0 

2.6 

0.0 

0.0 

71 

DEPTH 
VISUAL CLASSIFICATION 

AND GENERAL OBSERVATIONS 

10-

GRASS TOP SOIL 

WELL GRADED SAND WITH GRAVEL |SW), light 
brown, red-brown at about 3.8 ft, moist 

WELL GRADED SAND WITH GRAVEL (SW), 
red-brown, wet. 

~ NO RECOVERY 

SAME AS ABOVE, gray to black. 

END OF BORING AT 16 FEET 

WELL GRADED SAND WITH SILT AND GRAVEL 
(SW-SM), red-brown. 

I 
WELL GRADED SAND WITH SILT AND GRAVEL 
(SW SM), red-brown, moist, with rootlets. 

SAME AS ABOVE 

SAME AS ABOVE, moist to wet, cobble in spoon 
tip. 

GENERAL NOTES 
DATE STARTED 2-17-98 

2-17-98 DATE COMPLETED 
RIG Reach Drill T650W 
CREW CHIEF 
LOGGED E.M.V. 

Jeff Jaworski 
CHECKED 

WATER LEVEL OBSERVATIONS 
WHILE DRILUNG 2 
AT COMPLETION § 9.7 feet 
AFTER DRILLING 
CAVE-IN: DATE/TIME DEPTH 

WATER: DATE/TIME DEPTH 



Will M*ti*a 
r.tr (i h-rs> 

project rami. Uz Cqu l̂AJLK. 
nxxm. MU/-/9~Z. 

AI17/1Z P*TI URIUH 

-o.tr. • 

(T.O.C.) 

GROUND SURP. 
ELEV. 

PELLETS 

% rr. g 

SACXPILL MATERIAL 

/btfLo»SL £mm£ 

RACsriu. METHOD 
PIPE TtMit/tucn TIME 

urn rr 

BENTONXTE 

PELLETS/OR I/POWDER 

ULIUA JAHB" 

JQ_ „.| 

1 r riLTER PACK 
MATERIAL 

» .1 viLL BOTTOM 
ELEV. 

SUa MATERIAL 

BACXPILL 
MATERIAL 

1) 

ADDITIONAL COMMENTS 

• S 

•s P r 
* :: V I 

si 

m 

Bgm raw.. 

CEOUMD SOIPACI 
IT. 

BOREHOLE 
DXi. 

XV. 

• Ar rf. 

•>4* n. *" 

to rr. 

ICp rr. 
ZEeZn' 

»«-

, //o Swp.. 

CAI1MC DETAILS 

a) mi or pxrti 

rvc,{TAIMLEM} Tiruov. OTHER 

PIP! SOiEDOLt 

>) mi Or PXPI JOINTS; 

COUrLIHCS, fpREADt3> (V]2t*nT? OTHER 

C) SAS SOLVENT USED! TES OR^IW*) 

D) mi or WELL SCREEN• 

PVC, rfTAIHLEsT^TEr LON, OTHER ___ 

X) 

I) WILL SCREEN SLOT SIZE Q*Q! 

r) PIPE OIAt ID XV. A- OD ». 

0) INSTALLED PROTECTOR PIPE H/LOCRT tfS)o> NO 
PROTECTOR PIPE DIR. Cp JR. 

WELL DEVELOPMENT 

A) METHOD 

RAILING, PUMPING, SURGING, COMPRESSED AIR 

OTHER , 

(NOTE ADDITIONAL COMMENTS RELOU) 

R) TIME SPENT POR DEVELOPMENT! ^ 

3) 

C) APPROXIMATE WATER VOLUMEI REMOVED 

ADDED 

D) WATER CLARITY REPORI DEVELOPMENT! 

CLEAR. TVERID, OPAQUE 

I) WATER CLARITY APTIk DEVELOPMENT! 

CLEAR, SLXGMTLT TORRID, TORRID, OPAQUE 

P) ODOR! TES OR HO 

HATER LEVEL SUMMARY 

A) DEPTH PROM TOP OP CASING APTER DEVELOPMENT! 

IT. OR DRY 

D) OTHER MEASUREMENTS (T.O.C.): 

DATE/TIME -

DATE/TIME . 

DATE/TINE 

n 

rr 

n 



tell tuini 
r-ir <» «-M> 

rmoj*cr um 
mi*. MU/- 19-S 
BATS UMUN £ 

-T—ELE*. — 
A (T.O.C. 

8 

BACKFILL MATERIAL 

?or+tflH«(L CLemtrffe 

BACKFILL MM 

i»s»r 
T»oat 

BENTOHITE 
PELLETS«IASOUR>POWDER 

BILTCA <1WI 

< ' FXLTZ1 PACK 
MATERIAL 

jo J: 
J 
M M 

"X 

Unimirt SonA 

MILL BOTTOM 
ELEV. 

SEAL MATERIAL 

BACXFILL 
MATERIAL H 

ggTH fMW 
CROOND SOSPACE 

FT. 

BOREHOLE 
DIA. 
» IB. 

4" FT. 

rr^ 

G FT. 

ADDITIONAL COMMENTS , £>l ^ump 

£ k-lS.S&r &GL 

1) CASIRC DETAILS 

A) TTPS OP PXPEL 

P V C , T E F L O N .  O T H E R  

PIPE SCHEBOLB 

B) TTPE OF PIPE JOINTS; 

COUPLINGS. tfNREAPft) UUIAPH). OTHER 

C) HAS SOLVENT USED? TES OR®> 

D) TTPE OF VELL SCREEN! 

PVC, OlAIMLESE? TEFLON. OTHER ^ 

E) WELL SCREEN SLOT SIX* O * O | 
F) PIPE DIAs 10 IN. 00 IN; 

O) INSTALLED PROTECTOR PIPE V/LOCKl Gf$ OR NO 
PROTECTOR PIPE DIR. 6 IB. 

1) HELL DEVELOPMENT 

A) METHOD 

RAILINC, PUMPINC. SURC1NC, COMPRESSED AIR 

OTHER 

(NOTE ADDITIONAL COMMENTS BELOH) 

B) TINE SPENT FOR DEVELOPMENT? 

C) APPROXIMATE WATER VOLUME: REMOVED 

ADDED 

D) WATER CLARITT BEFORE DEVELOPMENT? 

CLEAR, TURBID; OPAQUE 

E) WATER CLARITT AFTER DEVELOPMENT? 

CLEAR, SLICNTLT TURBID, TURBID, OPAQUE 

P) ODOR? TES OR HO 

S) WATER LEVEL SUMHART 

A) DEPTH PROM TOP OF CASINO AFTER DEVELOPMENT? 

FT. CR DAT 

B) OTHER MEASUREMENTS (T.O.C.): 

DATE/TIME 

DATE/TIME ^ 

DATE/TIME • 

FT 

FT 

FT 

in me.U -ko-ttwi. ~lhuŝ &x. rtxWL Sccjgj?*. 



FML 
tell OtefM 
P.IT (I NJS> 

CfrK vgk) o£\ 
PEOJECT NAMEI ** 4" 

HILL NO. 

PATT INSTALLED Z"\6 — 

_i_rr. 

BENTONITE 
FELLETS/CEANVLAE/POHPEE 

SILICA SANO 

J2_„. ir 
RAM *AOC 
KATtlUL 

•J I 
j] 

=i WILL BOTTOM 
CLCV. 

* £ : 

I § V ,N 
A 

:"i S E 
£ 3 
I •; &•?. 

SEAL HATEE1AL 

BACKFILL 
Mmui 

DEPTH WON 
CBOOMO SQEFACE 

rr. 

Ik Ft. 
FT. 

-f*r-

1) CASING DETAILS 

A) TTFE OF FIFEl 

FVC, , TEFLON, OTHEE 

PIPE SCHEDULE 

») TTPE Or PIPE JOINTS} 

COUPLINGS, T&EABP 4UXASSF). OTHEE _ 

C) HAS SOLVENT USED7 TES OE 

D) TTPE OP VELL SCSEENt 

pvc, 6AIHLXS$L TEFLON, OTHEE 

E) HELL SCEEtN SLOT Sltt O .Ol 

F) FIFE DIAi ID IN. 4* 0» IN. 

0) INSTALLED FEOTEQTOE FIFE W/LOCK? @>OE NO 

PNOTtCTON FIFE DIE. Cp IS. 

X) VELL DEVELOPMENT 

A) METHOD 

SAILING. PUMPING, SUBCING, COKPBESSED A IE 

OTHEE 

(NOTE ADDITIONAL COMMENTS BELOU) 

B) TINE SPENT FOE DEVELOPMENT} 

C) AFFEOXXMATE HATES VOLUME: BEHOVED 

ADDED 

D) HATES CLABITT BEPOBE DEPELOPHENT} 

CLEAB, TUBSID, OPAQUE 

I) HATEE CLABITT APTEX DEVELOPMENT! 

CLEAN, SLIGKTLT TUBEID, TUEBID, OPAQUE 

F) ODOE? TES Ok NO 

3} HATES LEVEL SUHHAST 

A) DEPTH PEON TOP OP CASINO AFTES DEVELOPMENT} 

FT. CE DET 

B) OTHEE MEASUEEMENTS (T.O.C.)s 

DATE/TINE 

• DATE/TIME . 

DATE/TIRE . 

FT 

FT 

FT 

ADOmOHAL COMMENTS: 6 Sifry @ kjbtf- boHmt. JU>1  ̂c&tuJl 



FM 
Mil PUCTM p.ii (a nasi 

nWKT NAMEl L£-<Uu pa*, /ha, 

t o w - M L S  
MTt uiuub *fai* g 

I ~ i  
s 
5 

~7̂  
backfill. Mtnui 

fcrtUJL CWftt 

backfill method 

mm ™ui/iucm neat 

behtonite 
rtLLKn/pJMiMjfnma. 

SILICA SAHD 

mm sack 
HATtllAL rt 

% \ (Wto'A, ^aJL^ 

VCLL BOTTOM 
ELEV. 

W 

LW.'J 

pom raon 
CBODND SURFACE 

BOREHOLE 
MA.« 

X IN. 

4r 

r t .  

r t .  

l) CASING DETAILS 

A) ra*\or PIPE 1 

rPVC^rtAINLESt, TEFLON, OTHEE 

PIPE SCMEDOLE • 

E) TTPE «r PIPE JOINTS I 

COUPLINGS, TWEADtp'(tJJDCPEI), OTHEE 

C) HAS SOLVENT USED? TU OH (&) 

OP HELL SCEEEMl 

'STAINLESS, TEFLON, OTHEE, 

E) NELL SCREEN SLOT SIZE . 

P) PIPE 01AI ID IN. 

O.Ql 

a)  INSTALLED PROTECTOR JJPE H/LOCKt 

PEOTECTON PIPS D1A, 

JL O D I N .  

TO* EIPE Hi 

». Jg. IS. 

@ik NO 

1) HELL OEVELOFKEHT 

A) METHOD 

BAILING, PUMPINC, SUECIHC, COMPRESSED AIE 

OTHEE 

(NOTE ADDITIONAL COMMENTS BELOW) 

E) TIME SPENT POE DEVELOPMENT! 

C) APPROXIMATE HATER VOLUME! REMOVED 

ADDED 

D) HATES CLABITT BEFORE DEVELOPMENT! 

CLEAN, TVRIID, OPAQUE 

E) HATES CLABITT APTEB DEVELOPMENT! 

CLEAR, SLICKTLT TURBID, TURBID, OPAQUE 

P) ODOR! TES OR NO 

k) KATES LEVEL SUHHART 

A) DEPTH PEON TOP OP CASINO APTEB DEVELOPMENT! 

. FT. Ck DRT 

E) OTHEE MEASUREMENTS (T.O.C.)s 

DATI/TIKE 

DATE/TIME 

DATE/TIME 

FT 

r t .  

PT 

ADDITIONAL COMMENTSt g*axtbJL 
AtAMfiJp 6-JS.s jt-Q'toL. v 
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Chimney Rock Road, Bldg. 9W 
Bound Brook, NJ 08805 
Telephone: (90S) 722-4266 
Toll Free: (800) 242-6648 
FAX: (732) 356-1009 
http:/ /www.summitdrilling.com 
email: itrfo@summttdriIling.coni 

ENVIRONMENTAL SPECIALISTS 

HELL LOG 

HELL: MH19-6 DATE DRILLED: 10/28/1999 COORD #1: 25.02.394 
COORD #2: 

SITE: L. E. Carpenter & Co., 170 North Main St., , Hharton, NJ 078B5 
OWNER: L. E. Carpenter, 170 North Main Street, , Hharton, NJ 07BS5 

PERMIT #1: 25-55284 
PERMIT #2: 

INNER CASING: S. Steel 
DIAMETER: 2" 
LENGTH: 10' 

SET HELL: 20' 
GRAVEL PK SZ: Morie #2 
DRILLER: Steve Yotcoski 
SURFACE COMPLETION: M 

OUTER CASING: SCREEN TYPE 1: S. Steel 
DIAMBTER: SCREEN TYPE 2: 
LENGTH: DIAMETER: 2" 

LENGTH 1: 10" 
GAL PER MIN: 3 LENGTH 2: 
STAT H20 LVL: 11' SLOT SIZE: .020 

DEVELOPMENT METHOD; Pomp CASING SEAL: 
DEVELOPMENT TIME: 1/2 Hour OPEN HOLE: 

COUNTY: Morris 
XSTREET: Ross Street 

USE: Monitoring 

DRILLING METHOD: Air Rotary 
SAMPLING METHOD: 
HOLE DIA: 6", 6" 
TOTAL DEPTH: 20' 

Portland 

DEPTH BELOW 
SURFACE 

FROM - TO 

BLOWS PER 6" 
ON SAMPLER 

REMARKS / SOILS IDENTIFICATION 

Ground Surface 

AT-Grade Protective 
Watertight Manhole 

0'- 2' Asphalt a stone. 
2'- 14' Yellow-brown mdium sand t gravel 

some cobbles. 
14'- 20' Grey m/c sand & gravel some silt 

trace cobbles. 

Locking Compression Cap 

2' x 2' Concrete Pad 
Gravel Mix Concrete 

S. Steel Casing 
2" Diameter 

Neat Cement Grout 
(ASTM Type II. 54 Bentonitc Added) 
0'- 7' 

S. Steel Screen 
2" Diameter 

Gravel Pack 
7'- 20' 

Bore Hole 
6", 6" Diameter 

Bottom Cap 



Chimney Rock Road, Bldg. 9W 
Bound Brook NJ 08805 
Telephone: (908) 722-4266 
Toll Free: (800) 242-6648 
FAX: (732) 356-1009 
http:// www.siunmitdrilling.com 
email: info@suminitdril£ngxom 

ENVIRONMENTAL SPEaALISTS 

HELL LOG 

HELL: MW19-7 DATE DRILLED: 10/28/1999 COORD »1: 25.02.394 
COORD 82: 

SITE: L. E. Carpenter & Co., 170 Earth Main St., , Wharton, NJ 07885 
OWNER: L. B. Carpenter, 170 North Main Street, , Wharton, NJ 07885 

PERMIT #1: 25-55285 
PERMIT #2: 

INNER CASING: S. Steel 
DIAMETER: 2" 
LENGTH: 10' 

SET WELL: 20' 
GRAVEL PK SZ: Morie #2 
DRILLER: Steve Yotcoski 
SURFACE COMPLETION: M 

OUTER CASING: SCREEN TYPE 1: S. Steel 
DIAMETER: SCREEN TYPE 2: 
LENGTH: DIAMETER: 2' 

LENGTH 1: 10* 
GAL PER MIN: 3 LENGTH 2: 
STAT H20 LVL: 11' SLOT SIZE: .020 

DEVELOPMENT METHOD: Pump CASING SEAL: 
DEVELOPMENT TIME: 1/2 Hour OPEN HOLE: 

COUNTY: Morris 
XSTREET: Ross Street 

USE: Monitoring . 

DRILLING METHOD: Air Rotary 
SAMPLING METHOD: 
HOLE DIA: 6", 6" 
TOTAL DEPTH: 201 

Portland 

DEPTH BELOW 
SURFACE 

FROM - TO 

BLOWS PER 6" 
ON SAMPLER 

REMARKS / SOILS IDENTIFICATION 

Ground Surface 

AT-Grade Protective 
Watertight Manhole 

0'- 2' Asphalt & stone. 
2'- IS' Yellow-brown mdium sand & gravel 

some cobbles. 
15'- 20' Grey m/c sand fc gravel some silt 

trace cobbles. 

Locking Compression Cap 

2' x 2' Concrete Pad 
Gravel Mix Concrete 

2° Diameter 

Neat Cement Grout 
(ASTM Type II, 5% Bentonite Added) 

S. Steel Screen 
2" Diameter 

Gravel Pack 
7'- 20' 

Bore Hole 
6", 8* Diameter 

Bottom Cap 

8BBjM88M88ijjgfii3jg 



Chimney Rock Road, Bldg. 9W 
Bound Brook, NJ 08805 
Telephone: (908) 722-4266 
Toll Free: (800) 242-6648 
FAX: (732) 356-1009 
http:/ / wwwjummitdrilling.com 
email: info@summitdrilling.com 

ENVIRONMENTAL SPECIALISTS 

WELL LOG 

HELL; MH19-8 DATE DRILLED: 10/29/1999 COORD #1: 25.02.394 
COORD #2: 

SITE: L. E. Carpenter & Co., 170 North Main St., , Wharton, NJ 07885 
OWNER: L. E. Carpenter, 170 North Main Street, , Wharton, NJ 07S8S 

PERMIT 81: 25-55285 
PERMIT #2: COUNTY: Mortis 

XSTREET: Ross Street 
05E: Monitoring 

INNER CASING: S. Steel 
DIAMETER: 2" 
LENGTH: 11' 

SET WELL: 21' 
GRAVEL PK SZ: Morie #2 
DRILLER: Carmine DeCorso 
SURFACE COMPLETION: M 

OUTER CASING: SCREEN TYPE 1: S. Steel 
DIAMETER: SCREEN TYPE 2: 
LENGTH: DIAMETER: 2" 

LENGTH 1: 9' 
GAL PER MIN: 3 LENGTH 2: 
STAT H20 LVL: 11' SLOT SIZE: .020 

DEVELOPMENT METHOD: Pump CASING SEAL: Portland 
DEVELOPMENT TIME: 1/2 Hour OPEN HOLE: 

DRILLING METHOD: Air Rotary 
SAMPLING METHOD: 
HOLE DIA: 6", 6" 
TOTAL DEPTH: 21' 

DEPTH. BELOW 
SURFACE 

FROM - TO 

BLOWS PER 6" 
ON SAMPLER 

REMARKS / SOILS IDENTIFICATION 

Q'- 2' Asphalt & stone. 
2'- 21' Glacial till. 

I 

Ground Surface 

AT-Grade Protective 
Watertight Manhole 

Locking Compression Cap 

2' x 2' Concrete Pad 
Gravel Mix Concrete 

S. Steel Casing 
2" Diameter 

Neat Cement Grout 
(ASTM Type II. 5% Bentonite Added) 
0 ' -  8 '  

S. Steel Screen 
2* Diameter 

Gravel Pack 
21' 

Bore Hole 
5", 6" Diameter 

Bottom Cap 

50'- 11' Solid 

11' - 20' Screen 
\ 



MM 
•md: 

PROJECT NAME _ 
LOCATION , 
CONTRACTOR 
DRILLING METHOD 

LOG OF TEST BORING 

LEC 
MW-19-9D. LEC 

Summit Drilling Company 
Air rotary 

BORING NO. MW19-9D 
SHEET NO. 1 OF 1 
PROJECT NO. 3868.25 
INSTALLATION 7/10/01 
SURFACE ELEV. 
BOREHOLE DIA. 6 IN. 

SAMPLING NOTES 
INTERVAL 

NO. TYPE 
RECOVERY 
PID(ppm) 

MOISTURE 
DEPTH 

VISUAL CLASSIFICATION 
AND GENERAL OBSERVATIONS 

1 

2 

3 

4 

5 

SS 

SS 

SS 

SS 

SS 

£6/14/11/111 

12/22/10/9 

10/7/11/12 

12/10/11/H i 

10/9/9/18 

12 

6 

1 

4 

0 

NR 

NR 

NR 

NR 

NR 
S 10-

M-

M 
M 

I 
5:c 

15-

>» v-^. 

•& 

BLACKTOP & GRAVEL. 

SAND (SP), medium grained, few coarse sand, cobbles, 
medium brown. 

SAND AND GRAVEL (SP-GP), medium sand and gravel, 
medium brown. 
SAND AND GRAVEL (SP-GP), as above, wet. 

K7 
20— k¥ 

II 
sal 
& 

25— 

30-

35-

GRAVEL (GP), with silt, sand and cobbles, 

SAND AND GRAVEL (SP-GP). yellowish brown, running. 

End of boring at 35 feet below ground surface. 

GENERAL NOTES 
DATE STARTED 7-10-01 
DATE COMPLETED 
RIG 

7-10-01 

CREW CHIEF 
LOGGED JPM 

Rich 

WATER LEVEL OBSERVATIONS 
WHILE DRILLING S 10.0 
AT COMPLETION £ 
AFTER DRILLING 
CAVE-IN: DATE/TIME NA DEPTH NA 

CHECKED WATER: DATE/TIME 7/10/01 DEPTH NA 



Chimney Rock Road, Bldg. 9W 
Bound Brook, NJ 08805 
Telephone: (908) 722-4266 
Toll Free: (800) 242-6648 
FAX: (732) 356-1009 
http: / / www.summitdrilling.com 
email: info@summitdrilling.com 

ENVIRONMENTAL SPECIALISTS 

HELL LOG 

HELL: MW19-9D DATE DRILLED; 07/10/2001 COORD #1: 2S.02.397 
COORD #2: 

SITE: L. E. Carpenter & Co., 107 North Main St., , Wharton, NJ 07885 
OWNER: L. E. Carpenter, 107 North Main Street, , Wharton, NJ 07885 

PERMIT #1: 25-58293 
PERMIT #2: 

INNER CASING: S. Steel 
DIAMETER: 2" 
LENGTH: 25' 

SET WELL: 35' 
GRAVEL PX SZ: MOrie #2 
DRILLER: Je£f Segreaves 
SURFACE COMPLETION: M 

OUTER CASING: SCREEN TYPE 1: S. Steel 
DIAMETER: SCREEN TYPE 2: 
LENGTH: DIAMETER: 2" 

LENGTH 1: 10' 
GAL PER MIN: 1/2 LENGTH 2: 
STAT H20 LVL: 10' SLOT SIZE: .020 

DEVELOPMENT METHOD: pump CASING SEAL: 
DEVELOPMENT TIME: 1/2 OPEN HOLE: 

COUNTY: Morris 
XSTREET: Ross Street 

USE: Monitor 

DRILLING METHOD: Auger 
SAMPLING METHOD; 
HOLE DIA: 8", 8' 
TOTAL DEPTH: 35' 

Portland 

DEPTH BELOW 
SURFACE 

FROM - TO 

BLOWS PER 6" 
ON SAMPLER 

01 - 2' client 
2' r . 41 client 
4 1 - 6' client 
6' 1 - 8' client 
8' 1 - 10' client 

REMARKS / SOILS IDENTIFICATION 

f 1" Asphalt. 
35' Brown m/f sand boulderB cobbles 

gravel. 

z 

Ground Surface 

AT-Grade Protective 
Watertight Manhole 

Locking Compression Cap 

2' x 2' Concrete Pad 
Gravel Mix Concrete 

S. Steel Casing 
2" Diameter 

Neat Cement Grout 
(ASTM Type II, 5% Bentonlte Added) 
0'- 23' 

S.Steel Screen 
2° Diameter 

Gravel Pack 
23'- 35' 

Bore Hole 
8", 8" Diameter 

Bottom Cap 



HMT 
INC. WELL CONSTRUCTION LOG 

WELL NO. MW-19-12 
Page 1 of 1 

Facility/Project Name: 

L.E. Carpenter 
Date Drilling Started: 

6/7/06 
> Drilling Completed: 

6/7/06 
Project Number: 

6527.23 
Drilling Firm: 

Boart Longyear 
Drilling Method: 

Rotosonic 
Surface Elev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

17.0 
Borehole Dia. (in) 

6 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller - J. Drabek 

Drilling Equipment 

Minisonic 
Civil Town/City/or Village: 

Wharton 

County: 

Morris 

State: 

NJ 

Water Level Observations: 
While Drilling: Date/Time 
After Drilling: Date/Time 6/8/06 00:00 I 

Depth (It bgs) 
Depth fit bast 7.25 

SAMPLE 

LU 
ECL 
UJ> 
fflF-
20 

11 
I 

LITHOLOGIC 
DESCRIPTION COMMENTS 

o 

-\Asphalt ' j 
Sand- mostly fine sand, some medium sand, little coarse 
sand, and gravel, loose, moist, no odor, very dark gray brown 
(10YR3/2). 

39 sw 

5-

Sand- mostly medium sand, some fine and coarse sand, 
m little gravel, loose, moist grading to wet, no odor, dark yellow 

brown (10YR4/4). 

fM 

W 0 

10- sw 

95 

15-
"Sand- mostly medium sand, some fine sand, little coarse ~ 
sand, trace gravel and cobble, loose, wet, no odor, deark 
gray (10YR4/1). sw 

29 = o 

End of Boring 17.0'. 

20-

25-

Signature: Finn: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Ra pids, Ml Fax 616-975-1098 

CheckedBy: .1. Davtnr 



Mjmmw WELL CONSTRUCTION DIAGRAM 
BELOW GROUND 

SHEET of Mjmmw WELL CONSTRUCTION DIAGRAM 
BELOW GROUND DATE 6/7/06 

PROJECT NO: 6527.23 
•̂ATION: North side of Ross St. WELL NUMBER: MW- 19-12 DATE INSTALLED: June 7.2006 

IBbSV.BY: EVincke CHECKED BY: SIGNED: 

ELEVATION 
(BENCHMARK: USGS) 

DISTANCE BELOW OR ABOVE 
GROUND (FT.) 

0.25 \ §f 

j f '  1  

NOTES: 
Sand- 2 bags 

GROUND 
TOP OF CASING 

1 CEMENT SURFACE PLUG 

Grout / Backfill Material: 
Neat Cement/ Grout 

Grout / Backfill Method: 
Trimmie 

4 GROUT 

Bentonite Seal Material: 
Pure Gold Medium Chips 

BENTONITE SEAL 

z_ TOP OF SCREEN 

Filter Pack Material: 
Superior Quartz Flttraion Media 

BOTTOM OF SCREEN 

BOTTOM OF FILTER PACK 

m BENTONITE PLUG 

Backfill Material: 
NA 

HOLE BOTTOM 

Holeplug- 0,5 bags 
sump on bottom of screen 

1. CASING AND SCREEN DETAILS: 

A) Type of pipe: 
SS Type 304 

Pipe Schedule: 
10s 

B) Pipe Joints: 
Threaded O-Rjng 

C) Solvent Used? 
None 

D) Screen Type: 
SS 

Screen Slot Size: 
0.01 

E) Borehole Diameter: 
6_ In. from 

In. from 

_0 To 17 Ft. 

To Ft. 

F) Surf. Casing Diameter 
8 In. from 0 To 1 Ft. 

2nd Surf. Casing: 
In. from To Ft 

G) Installed Protective Cover w/Lock? 
Yes 

WELL DEVELOPMENT: 
A) Method: 

Purge and Surge 

B) Tii 

C) Water 

0.8 Hrs. 

Removed: _ 

Added: 

35 

30 

D) Water Clarity Before / After Development: 
Before: V. Trub., Dark Gray Brown 

After Clear. Clear 

F) Odor (Describe if present): 
None 

WATER LEVEL SUMMARY: 
A) After Developing: 7.5 Ft. Below Top of Casing 

B) Other Date/Time: 6/19/06 7.82 Ft. 
Other Date/Time: R. 

mCOUMONVGRM FORMS\FIELD FORMSMW-19-12JJS 



man 
INC. SOIL BORING LOG 

BORING NO. SG-06-1 
1 Of 1 

Fadlrty/Prpject Name: 

L.E. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date DrilHng Completed: 

3/1/06 
Project Number 

6527.21 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sampte 
Surface Elev. (ft) TOC Bevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dia. (in) 

2 
Boring Location: Personnel 

Lagged By-EVincke 
Driller-

Drilling Equipment: 

Geoprobe 
Civil Town/City/or Village: 

Wharton 

County: 

Morris 

State: 

New Jersey 

Water Level Observations: 
While piffling: Date/Time 
After Piffling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

£ 
>• 
K 

i 
UJ a. 

LITHOLOGIC 
DESCRIPTION 

o£ it 

COMMENTS 

Sand- mostly very fine sand, few coarse sand, trace medium 
sand, trace subangular gravels, loose, no odor, dry, very dark 
gray (7.5YR3/1), timber present. 

Sand- mostly fine sand, little silt, trace gravel, moist, no odor, 
compact, dark brown (7.5YR3/i2). 

sw 
-'t 

SP-
SM 
I 
P 

1 
GPf Sand- mostly fine sand, trace cobbles, moist, loose, no odor, 

brown (7.5YR4/3). 

SP 

5-

End of boring 6.0'. m 
Soil gas sample 
collected. 

Signature: Firm: Grand Rapids 616-975-5415 
. 2025 E. Beltiine Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJEL 



mr 
INC. SOIL BORING LOG 

BORING NO. SG-06-2 
Pane 1 of 1 

Facffity/Prqject Name: 

LE. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Project Number 

6527.21 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sample 
Surface Bev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dla. On) 

2 
Boring Location: Personnel 

Logged By-EVincke 
Driller -

Drilling Equipment 

Geoprobe 
Civil Tovm/Qty/or Village: 

Wharton 

County. 

Morris New Jersey 

Water Level Observations: 
While Drilling: Date/Time 
After Drilling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

Ul 
KCL luF Or IQ §§ 

LITHOLOGIC 
DESCRIPTION 

§ 

10 

'.'•O.'-Ji 

a! 
O.&. 

COMMENTS 

Sand- mostly very fine sand, few coarse sand, trace medium 
sand, trace subangular gravels, loose, no odor, dry, very dark 
gray (7.5YR3/1). 

sw 

1 
GPl 67 Sand- mostly fine sand, little silt, trace gravel, moist, no odor, 

compact, dark brown (7.5YR3/2). 

Sand- mostly fine sand, little cobbles, moist, loose, no odor, 
brown (7.5YR4/3). 

SP-
SM 

A 

5- SP 
*0 
m 
. .c .  

End of boring 6.0'. Soil gas sample 
collected. 

Signature: Firm: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By JJQ. 



RMT INC. SOIL BORING LOG 
BORING NO. SG-06-3 

1 Of 1 

Facility/Project Name: 

L.E. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Project Number 

6527.21 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sample 
Surface Elev. (ft) TOO Elevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dia. (In) 

2 
Boring Location: Personnel 

Logged By- E. Vmcke 
Driller-

Ming Equipment 

Geoprobe 
Civil Town/City/or Village: 

Wharton 

County: 

Morris 

State: 

New Jersey 

Water Level Observations: 
While DrilSng: Date/Time 
After Drilling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

UJ 

K 

& 
> ee. 

I 
I 

z 

i 
§ 

LITHOLOGIC 
DESCRIPTION 

el 
COMMENTS 

Sand- mostly very fine sand, trace medium sand, loose, no 
odor, wet (snow), veiy dark gray (7.5YR3/1). 

Sand- mostly fine sand, loose, no odor, dry, strong brown 
(7.5YR4/6). 

SP 

SP 

Silt- mostly silt, soft, no odor, dry, nonplastic, dark brown 
(7.5YR3/2). 

1 GPl 61 ML 

Sand- mostly fine sand, little coarse sand, few cobbles, dry, 
slight odor, loose, brown (7.5YR4/3). 

5- SP 

End of boring 6,0'. 

T?. 
;-d,,'4 

.5$ 

4.5 

Soil gas sample 
collected. 

Signature: Firm: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJD. 



mr 
INC. SOIL BORING LOG 

BORING NO. SG-06-4 
1 of 1 

Facility/Project Name: 

L.E. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Project Number 

652721 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sample 
Surface Bev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dia. (in) 

2 
Boring Location: Personnel 

Logged By-EVincke 
Driller-

DriBng Equipment: 

Geoprobe 
Civil Town/Cty/or Village: 

Wharton 

County: 

Morris 

State: 

New Jersey 

Water Level Observations: 
While Drilling: Data/Time 
After Drilling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

II 

LITHOLOGIC 
DESCRIPTION 

81 

COMMENTS 

t 

GPf 56 

Sand- mostly very fine sand, trace medium sand, loose, no 
odor, dry, very dark gray (7.5YR3/1). 

Sand- moslty fine sand, loose, no odor, dry, strong brown 
(7.5YR4/6). 

Sand- moslty very fine sand, trace fine sand, dry, loose, no 
odor, very dark gray (7.5YR3/1). 

SP M 
m 
w 

SP 

••'.-Xlyi 
V VV.h 

SP 

7 . . . .  

m 
m 

Sand- mostly fine sand, little coarse sand, few cobbles, dry, no 
odor, loose, brown (7.5YR4/3). 

5-
SP 

m 

End of boring 6.0'. 

/*&• 
mi 

Soil gas sample 
collected. 

Signature: Finn: Grand Rapids 616-975-5415 
2025 E, Beltline Ave, Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJQ. 



mr 
INC. SOIL BORING LOG 

BORING NO. SG-06-5 
1 of t 

Facility/Project Name: 

L.E. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Prqject Number 

6527.21 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sample 
Surface Bev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dia. (in) 

2 
Boring Location: Personnel 

Logged By-EVIncke 
Driller-

Drilling Equipment 

Geoprobe 
Civil Town/City/or Village: 

Wharton 

County: 

Morris 

State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 

Date/Time 
Depth (ft bgs) 

SAMPLE 

* 
>• 

Ui £L 
!5£ 
CD r-2n H 
a a! 

LITHOLOGIC 
DESCRIPTION COMMENTS 

Sand- mostly very fine sand, trace medium sand, loose, no 
odor, dry, very dark gray (7.5YR3/1). 

• '.v.; 

SP 

1 
GPf 63 Sand- moslty fine sand, little coarse sand, few cobbles, dry, no 

odor, nonplastlc, dark brown (7.5YR3/2), timber present. 
Sand- mostly fine sand, little coarse sand, few cobbles, dry, 
loose, no odor, brown (7.5YR4/3). 

SP 

SP 
5-

End of boring 6.0'. Soil gas sample 
collected. 

Signature: Rrm: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJO. 



mr SOIL BORING LOG 
BORING NO. SG-06-6 

1 of 1 
Facility/Project Name: 

L.E, Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Project Number. 

6527.21 
Drilling Firm: 

Enviroprobe 
Drilling Method: 

Macro Sample 
Surface Bev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

6.5 
Borehole Dia. (in) 

2 
Baring Location: Personnel 

Logged By-EVincke 
DnHer-

Drilling Equipment 

Geoprobe 
Civil Town/City/or Village: 

Wharton 

County. 

Morris 

State: 

New Jersey 

Water Level Observations: 
White Drilling: Date/Time 
After Drilling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

>-
UJ or 

in 8 
a 

1 
GPl 62 

LITHOLOGIC 
DESCRIPTION 

Topsoil 
Sand- moslty fine sand, loose, dry, slight odor, brown 
(7.5YR4/4). 

Coal- shiny black (7.5YR2.5/1), medium to coarse grain, dry, 
loose, no odor. 

Sand- mostly very fine sand, some silt, trace cobbles, 
nonplastic, no odor, dry, compact, dark brown (7.5YR3/2). 

5-

Silt- mostly silt, trace cobbles and gravel, dry, stiff, no odor, 
nonplastic, brown (7.5YR4/3). 

End of boring 6.5'. 

s es-
O.&. 

SP 

5.7 

SP-
SM 

ML 

COMMENTS 

Soil gas sample 
collected. 

Signature: Firm: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJD_ 



mi 
INC. SOIL BORING LOG 

BORING NO. SG-06-7 
Page 1 of 1 

FadCty/Project Name: 

L.E. Carpenter Soil Gas 
Date Drilling Started: 

3/1/06 
Date Drilling Completed: 

3/1/06 
Project Number 

6527.21 
Driffirig Firm: 

Envirbprobe 
Drilling Method: 

Macro Sample 
Surface Bev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

6.0 
Borehole Dia. (in) 

2 
Boring Location: Personnel 

Logged By - E Vincke 
Driller-

Drilling Equipment: 

Geoprobe 
Civil TownOyfor Village: 

Wharton 

County: 

Morris New Jersey 

Water Level Observations: 
While Drilling: Date/Time 
After Drilling: Date/Time 

Depth (ft bgs) 
Depth (ft bgs) 

SAMPLE 

tup 
cat-
So 
21 

LITHOLOGIC 
DESCRIPTION 

I 

a 
3 
O 
X 
k 
8 

. §9 

yip# 

m 

COMMENTS 

1 
GPl 64 

5-

Sand- mostly fine sand, little coarse sand, few cobbles, dry, no 
odor, dark brown (7.5YR3/2). 

SP 

Sand- mostly very fine sand, some silt, little cobbles, 
nonplastic, no odor, dry, compact, dark brown (7.5YR3/2). 

Silt- mostly silt, trace cobble, gravel and very fine sand, dry, 
stiff, slight odor, nonplastic, brown (7.5YR4/3). 

End of boring 6.0'. 

SP-
SM 

;4k-? 
.:£& 

ML 
Z9 

Soil gas sample 
collected. 

Signature: Firm: Grand Rapids 616-975-5415 
2025 E. Beltline Ave. Ste 402 Grand Rapids Fax 616-975-1098 

Checked By: JJQ. 



mi SOIL BORING LOG 
BORING NO. SB-07-01 

Page 1 of 1 
Facility/Project Name: 

RASR Investigation SoH Borings 
Drilling Started: 

8/17/07 
Date Drilling Completed: 

8/17/07 
Project Number 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: Surface Elev. (ft) 

Casing 
TOC Elevation (ft) Total Depth (ft bgs) 

12.5 
Borehole Dia. (in) 

4 
Boring Location: Personnel 

Logged By - E Vincke 
Driller-Dave 

Drilling Equipment: 

Acker Electric Stringray 
Civil Town/City/or Village: 

Wharton 

County: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/17/07 00:00 t? Depth (ft bgs) 12 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

ur 
rrg. 

i§ zS 

UTHOLOGIC 
DESCRIPTION 

s es-iT O. 

COMMENTS 

1 
ssi 

2 
ss't 

3 
SSt 

4 
SSt 

s 
SSt 

6 

SSt 

40 

29 

29 

SO 

Concrete. 

2-

4-

6-

Fill, mostly find sand, some medium sand, trace coarse sand, 
slag material present, 10YR 3/2 to 10YR 2/1 very dark grayish 
brown to black, dry, loose, no odor. 

Slight odor dectected at 3.5'. 
sw 

Silty Sand, mostly fine sand, some silt, 10YR 4/4 dark 
yellowish brown, moist, compact, no odor. 

SP-
SM 

1.3 

0 
0 

0 
0 

Sample collected 4.543.5\ 

126 
18 
100 
119 

10-

Sandy Silt, mostly silt, sortie fine sarid, 10YR 4/4 dark 
yellowish brown, moist, compact, no odor. 

ML 

12-

Sandy Silt, mostly silt, little fine sand, gray clay mixed 
" t̂hroughout, 10YR 4/4 dark yellowish brown, moist, stiff, very 
"^"strong odor. Very tip of split-spoon contains coarse sand and 

gravel. 
ML 

End of boring 13.0' bgs. 

2,000 
> 

2,000 

Sample collected 11-13*. 

14-

16-

18-

s,Bnature ftr-kdT Firm: RMT Inc. 616-975-5415 
2025 E. Beltline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checka^By: 



mi 
MC. SOIL BORING LOG 

BORING NO. SB-07-02 
Page 1 of 1 

Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/17/07 
Date Drilling Completed: 

8/17/07 
Project Number 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: Surface Elev. (it) 

Casing 
TOC Elevation (ft) Total Depth (ft bgs) 

13.0 
Borehole Dia. (in) 

4 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller • Dave 

Drilling Equipment: 

Acker Electric Stringray 
Civil Town/City/or Village: 

Wharton 

County. State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/17/07 00:00 2- Depth (ft bgs) 12 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

ui 
KC. 

H z< 

LITHOLOGIC 
DESCRIPTION COMMENTS 

1 
ssf 

2 
sst 

3 
SSt 

4 
SSt 

5 
SS( 

6 SSI 

17 

38 

42 

21 

46 

33 

Concrete. 
2 
2 
2 
2 
1 
4 
12 
14 
3 
3 
3 

14 

Fill, well sorted, mostly medium sand, some coarse sand, little 
fine sand, slag, 10YR 2/1 black, dry, loose, no odor. 

2 -

6 -

10 
12 
36 
25 
9 

12 
22 

Sandy Silt, mostly silt, some fine sand, cobbles, 10YR 4/4 dark 
yellowish brown, dry, soft, no odor. ML 

10-

Sllty Sand, mostly fine sand, some medium sand, little coarse 
sand, some silt, 10YR 4/4 dark yellowish brown, moist, compact, 
no odor. Silt increases with depth. 

22 

24 
15 
23 

m 
.Clayey Silt, gray mm in 

12-
^Sandy Silt, with trace clay, wet, very hard, strong odor. 

End of boring 13.0' bgs. 

14-

16-

18-

ML 

239 

Sample collected 9-11'. 

Sample collected 11-13'. 

2,000 

Signature: / / / A/ I Firm: RMT Inc. 616-975-5415 
2025 E. Bettline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

CheckdbBy: 



mm: SOIL BORING LOG 
BORING NO. SB-07-03 

Page 1. of 1 
Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/17/07 
Date DriDing Completed: 

8/17/07 
Project Number: 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: Surface Elev. (ft) 

Casing 
TOC Elevation (ft) Total Depth (ft bgs) 

11.0 
Borehole Dia. (in) 

4 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller - Dave 

Drilling Equipment 

Acker Electric Stringray 
Civil Town/City/or Village: 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/17/07 00:00 5 Depth (ft bgs) 11 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

UJ oco. 
Ul> af-
SO 
15 

i 
tu ac 

LITHOLOGIC 
DESCRIPTION COMMENTS 

1 
SSt 

2 SSI 

3 
SSI 

4 
SSI 

nr 
ss. 

38 

33 

50 

25 

33 

Concrete. 

No recovery. Slag material in tip of spoon. 

2-

NM Slag. 

4-

6-

Some brick fragments. 

20 
12 
15 
29 

Sandy Slag, mixture of slag arid sand. Sample collected 9-11*. 

10- Well Graded Sand, mostly sand, some silt, 10YR 4/3 brown, 
7wet, loose, no odor. sw 

100 
- End of boring 11. 3' bgs. 

12-

14-

16-

18-

Signature: / J / / Firm: RMT Inc. 616-975-5415 
2025 E, BeltJine Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checkedi 3P 



RMT INC. SOIL BORING LOG 
BORING NO. SB-07-04 

1 of 1 
Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
Date Drilling Completed; 

8/16/07 
Project Number: 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (it) TOC Elevation (ft) Total Depth (ft bgs) 

12.0 
Borehole Dia. (In) 

4.875 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller - Robert 

Drilling Equipment 

Mobile B57 
Civil Town/City/or Village: 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/16/07 00:00 5 Depth (ft bgs) 10 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

ui 
ag
in >-
cof-IQ 

1 
SSt 

2 SSI 

3 
SSt 

IT 
ss 

LITHOLOGIC 
DESCRIPTION 

s 
9k 

COMMENTS 

so 

25 

25 

33 

SS Yj 75 

25 

12 
14 
15 
10 

16 
35/0 

15 
30 
47 
92 
18 
38 
55 
63 

-\To'p8oil. 
Fill, well graded, mostly fine sand, little medium sand, trace 
coarse sand, 10YR 4/4 dark yellowish brown, dry, loose, no odor. 

2-
Filt, well graded, mostly medium sand, some coarse sand, few 
find sand, alternating layers of 10YR 2/1 to 10YR 4/4 black and 
dark yellowish brown, dry, loose, no odor. 

Soils grade to contain some silt and become moist 
No Recovery, drill through cobble layer. 

Sample collected 2-6.5'. 

Sand, ground cobble. 
sw 

10-
lySand, mostly fine sand, little medium sand, trace silt, trace 

~j\cobble, 10YR 4/4 dark yellowish brown, compact, moist, no odor. / 
Sand with Gravel, mostly find sand, some medium sand, trace 
gravel, dense, wet, very strong odor. 

SP 

SW 

12- End of boring 12.0' bgs. 

> 
2,000 

> 
2,000 

> 
2,000 

Sample collected 10-12". 

Odor smells of aerosol spray 
paint. 

14-

16-

18-

Signature: / /, Firm: RMT Inc. 616-975-5415 
2025 E. Beltline Aye. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checked( 



RMT Wmmmmmmmto 

INC. SOIL BORING LOG 
BORING NO. SB-07-05 

1 of 1 
Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
Date Drilling Completed: 

8/16/07 
Project Number. 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

9.0 
Borehole Dia. (in) 

4.875 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller - Robert 

Dolling Equipment 

Mobile B57 
Civil Tovm/City/or Village: 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
White Prilling: Date/Time 8/16/07 00:00 2 Depth (8 bgs) 8.5 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

UJ 
CO. Ui> mb-
li z< 

1 sst 

i 
O 

8! 

LITHOLOGIC 
DESCRIPTION 

o 
s 

it 

COMMENTS 

54 

5 
e 
12 
10 

Fill, well graded, mostly fine sand, little medium sand, trace 
coarse sand, 7.5YR 2.5/3 very dark brown, dry, loose, no odor. sw 
Brick Fragments. 

2 
,ssi m 
ssl 

25 
0 

10 
7 
7 
10 

2-
Well Graded Sand, mostly medium sand, little coarse sand, 
trace fine sand, 7.5YR 3/1 very dark gray, dry, loose, no odor. sw 

Silt with Gravel, mostly silt, trace gravel, 7.5YR 3/3 dark 
brown, soft, moist, no odor. ML 

3 
6 

25/0 

No Recovery, brick and cobble in spoon tip. 

Cobbles, rotary drill through cobble layer. 

94 
7 
15 
50/5 

10-

12-

14-

16-

18-

Well Graded Sand, mostly find sand, some medium sand, trace 
coarse sand, 10YR 3/2 very dark grayish brown, moist, loose, no 
odor. r 

. Silty Sand, mostly find sand, some silt, trace coarse sand and r 
\gravel, cobble, wet, loose, no odor. j 
End of boring 9.0' bgs. 

sw 
SP  ̂
SM si 

Sample collected 7.5^. 

Firm: RMT Inc. 616-975-5415 
2025 E. Beltline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checked By1 



mr 
INC. SOIL BORING LOG 

BORING NO. SB-07-06 
Page 1 of 1 

Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
Date Drilling Completed: 

8/16/07 
Project Number: 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

16.0 
Borehole Dia. (in) 

4.875 
Boring Location: Personnel 

Logged By-E.Vmcke 
Driller - Robert 

Drilling Equipment: 

Mobile B57 
Civil Town/City/or Village: 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time . 8/16/07 00:00 2 Depth (ft bgs) 8 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

ft 
1Q 

Hi 
Ul 
u. 

LITHOLOGIC 
DESCRIPTION 

3 
o 

COMMENTS 

54 

44 

3 
SSI 

4 
SSI 

5 
SSI 

38 

21 

92 

2 

54 

63 

Fill, mostly fine sand, little medium sand, trace coarse sand, 
10YR 4/4 dark yellowish brown, dry, loose, no odor. 

sw 
10 
12 
34 
37/0 

10 
12 
12 
17 

11 
15 
22 

62 
27 
55 
42 
67 

13 
16 

16 

14 
11 
18 
15 
22 

Fill, mostly fine sand, trace medium and coarse sand, trace 
gravel, layers of 10YR 3/4 with 10YR 2/1 dark yellowish brown 

~ ~\With black, dry, loose, no odor. /-
Cobbles, possible concrete layer. 

SP 

Poorly Graded Sand, mostly fine sand, trace medium and 
coarse sand, trace gravel, layers of 10YR 3/4 with 10YR 2/1 dark 

~ ~\yellowish brown with black, dry, loose, no odor. /• 
Silty Sand, mostly fine sand, some silt, trace medium sand, 
10YR 3/4 dark yellowish brown, dry grading to moist, loose, no r 
,odor. J 

Sample collected 6-7'. 

_SZV 

10-

1 2 -

Well Graded Sand, mostly fine sand, some medium sand, 
trace coarse sand, loose, moist to wet, strong odor. 
Silt and coarse sand increase with depth. 

Soils become compact. 

Sample coBected 9-11'. 

SW 

v-:<; 

14-

Poorly Graded Sand, mostly fine sand, 10YR 2/1 black, loose, 
wet, some odor. 

SP 

Sample collected 12-14'. 

Sample collected 14-16*. 

16-
Well Graded Sand, mostly fine sand, some medium sand, little 

~\coarse sand, 10YR 5/4 yellowish brown, loose, wet, slight odor, f 
"• End of boring 16.0'bgs. 

sw 13.6 

18-

Sianature: /I / / f x  /  sv l  Firm: RMT Inc. 616-975-5415 
2025 E. Beltline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checke JT> 



mi 
INC. SOIL BORING LOG 

BORING NO. SB-07-07 
Page 1 of 1 

Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
Date Drilling Completed: 

8/16/07 
Project Number 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (ft) 

Boring Location: 

TOC Elevation (ft) 

Personnel 
Logged By - E. Vmcke 
Driller - Robert 

Civil Town/City/or Village: 

Wharton 

County: State: 

Total Depth (ft bgs) 

12.0 
Borehole Dia. (in) 

4.875 
Drilling Equipment 

Mobile B57 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/16/07 00:00 £ Depth (ft bgs) 9.5 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

UJ 
Dtp. 
I1J> af-
2 a 

83 

I r 
- i  54 

71 

75 

38 

si 
10 
9 
9 
9 
7 
5 
6 
11 
11 
13 
15 
15 
14 
13 
13 
11 
9 
7 
7 
8 
12 

14 
21 
24 

LITHOLOGIC 
DESCRIPTION 

^Topsoil. 
Fill, well graded, mostly fine sand, few medium sand, trace 
coarse sand, 10YR 4/4 dark yellowish brown, loose dry, no odor. 

Soil grades to moist. 

8-

.2 
-\Spi| grades to wel 

i Silty Sand, mostly fine sand, some silt, few medium sand, trace [ 
\ coarse sand and gravel, 7.5YR 5/8 strong brown, loose, wet, no / 
\odor. • / 
Well Graded Sand, mostly medium sand, some fine sand, 

12-K trace coarse sand, shale and black sand intervals, 10YR 4/4 dark r 
- \yellowish brown, loose, wet, no odor. / 

End of boring 12.0' bgs. 

14— 

16-

18— 

SW 

SM 

SW 

•'.••v. 

.vvv-r/ 

.\v: 

II 

•.V'.v*. 
Vv. 

,-vvl 

si 

COMMENTS 

Sample collected 4-6'. 

Sample collected 7-9'. 

Sample collected 10-12". 

signature://. / 
Firm. RMT Inc. 616-975-5415 

2025 E. BeltlineAve. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

fir 

ChecK 



mi 
INC. SOIL BORING LOG 

BORING NO. SB-07-08 
Page 1 of 1 

Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
> Drilling Completed: 

8/16/07 
Project Number: 

6527.28 
Drilling Finn: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

14.0 
Borehole Dia. (in) 

4.875 
Boring Location: Personnel 

Logged By-E.Vtncke 
Driller - Robert 

Drilling Equipment 

Mobile B57 
Civil Town/City/or Village: 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/16/07 00:00 5 Depth (ft bgs) 11.0 
After DrilBng: Date/Time Depth (ft bgs) 

SAMPLE 

8| air-So 

1 
SSt 

2 
SS[ 

£ 
a: 
1 
s 

LITHOLOGIC 
DESCRIPTION 

o 

COMMENTS 

4 SSt 

5 
SSt 

6 
SSt 

7 
SSt 

42 

29 

54 

83 

7 
8 
24 
48 
18 
IB 
20 
21 
14 
24 
28 
50 
24 
36 
48 
45 

Fill, poorly graded, mostly fine sand, trace medium sand, 
7.5YR 4/6 strong brown, dry, loose, no odor. 

2 - SP 

No Recovery. 

NA 

Fill, poorly graded, mostly fine sand, trace medium sand, 
7.5YR 4/6 strong brown, dry, loose, no odor. 
Slag, and cobble, blade" 

SP 

8-
Elastic Silt, mostly silt, little day, few fine sand, trace coarse 
sand, 10YR 4/6 dark yellowish brown, moist, soft, no odor. 

52 

MH 

10-
Silty Sand, mostly fine sand, little silt, few medium sand, 
cobbles, moist to Wet, dense, no odor. 

.2  SM 

12-

14-

16-

18-

Well Graded Sand, mostly medium sand, some fine sand, trace 
coarse sand, 10YR 4/2 dark grayish brown, wet, compact, no 
odor. 

vColor grades to 10YR 2/1 black. 
End of boring 14.0* bgs. 

m 
Mi. 

sw 

Sample collected 8-10'. 

Sample collected 10-1?. 

Sample collected 12-14'. 

signature: / / / /1/ / W7 J 
Firm. RMTInc, 616-975-5415 

2025 E. Beltline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 
Checkedf 



RMT INC. SOIL BORING LOG 
BORING NO. SB-07-09 

Page 1 of 1 
Facility/Project Name: 

RASR Investigation Soil Borings 
Date Drilling Started: 

8/16/07 
Date Drilling Completed: 

8/16/07 
Project Number 

6527.28 
Drilling Firm: 

Warren George 
Drilling Method: 

Roller Bit/Casing 
Surface Elev. (ft) TOC Elevation (ft) Total Depth (ft bgs) 

14.0 
Borehole Dia. (in) 

4.875 
Boring Location: Personnel 

Logged By - E. Vincke 
Driller-Robert 

Drilling Equipment 

Mobile B57 
Civil Town/City/or Village 

Wharton 

County: State: 

New Jersey 

Water Level Observations: 
While Drilling: Date/Time 8/18/07 00:00 £ Depth (ft bgs) 10 
After Drilling: Date/Time Depth (ft bgs) 

SAMPLE 

UJ ccp. 
ui> 
mP-
so 

§5 

1 SSI 

2 
SSI 

3 
SSf 

4 
SS| 

5 
SSI 

t 
o 
UJ cc 

58 

67 

50 

46 

33 

2 

7 
7 
10 
10 
22 

41 
69/5 

50 

24 
51 
48 
55 

ui 
ui LITHOLOGIC 

DESCRIPTION 

Topsoll. 
Fill, well graded, mostly fine sand, few medium sand, trace 
coarse sand, 10YR 4/4 dark yellowish brown, dry, loose, no odor. 

2-

4-

6-

Soils grade to moist. 

Silty Sand with Cobbles, mostly sand, some silt, 10YR 5/6 
yellowish brown, moi9t, soft, no odor. 

10-_ 2Cobbles, rotor through cobble layer, no odor in wash water. 

12-
Poorly Graded Sand, mostly fine sand, Bttle medium sand, 
gravel, 10YR 5/4 yellowish brown, wet, compact grading to very 
dense, strong odor. 

14- End of boring 14.0" bgs. 

18-

18-

SW 

463 

COMMENTS 

Sample collected 2-4'. 

Sample collected 12-14'. 

7 \ 1 Signature: / / / If > Firm- RMT Inc. 616-975-5415 
2025 E. Beltline Ave. Suite 402 Grand Rapids, Ml Fax 616-975-1098 

Checks 
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Section 1 
Project Description 

1.1 Introduction 
This Quality Assurance Project Plan (QAPP) presents the organization, objectives, planned 
activities, and specific QAPP procedures associated with the Remedial Investigation Workplan 
(RIW) for the L.E. Carpenter (LEC) site located in Wharton, New Jersey.  Specific protocols for 
data collection, sampling, sample handling and storage, chain‐of‐custody, and laboratory and 
field analysis will be described.  

The USEPA requires all environmental monitoring and measurement efforts mandated or 
supported by the USEPA be centrally managed by a QA program to ensure that the precision, 
accuracy, completeness, and representativeness of the RI/FS data are known and documented.  
This QAPP describes the protocols that will be followed for collecting and handling samples, 
sample storage, chain‐of‐custody procedures, and laboratory and field analyses. 

This QAPP was prepared in general accordance with the following guidance documents: 

 EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations, 
EPA /QA/R‐5. (Draft), October 1997. 

 Data Quality Objectives Process for Superfund, Interim Final Guidance, OSWER 
Directive 9355.9‐01, September 1993.  

 EPA NEIC Policies and Procedures Manual, EPA 330/978‐001‐R, May 1986. 

 USEPA Contract laboratory Program National Functional Guidelines for Organic Data 
Review, EPA 540/R‐99‐008, October 1999. 

 USEPA Contract laboratory Program National Functional Guidelines for Inorganic Data 
Review, EPA 540/R‐94/013.  

1.2 Site Description and Background 
A description and background of the site is presented in Sections 2 and 3 of the RIW. 

1.3 Investigative Objectives  
The primary objective of the RIW, as described in Section 1.1 of that document, is to further 
investigate the MW‐19/Hot Spot 1 (MW19HS1) Area of Concern (AOC) in order to delineate 
both laterally and vertically the nature and extent of residual source material contributing 
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contaminant mass to the shallow groundwater aquifer causing exceedances of applicable New 
Jersey Groundwater Quality Criteria (NJGWQC).   

This section presents the specific objectives of the RIW and outlines their associated tasks, 
which are primarily field data and sample collection and analysis.  This section also presents the 
target laboratory parameters (target parameters) for which samples will be analyzed, and the 
intended uses of the generated data.  A data quality objectives (DQO) table for the project is 
presented as Table 1 to this QAPP.    

The purpose of this QAPP is to describe the project objectives and organization, functional 
activities and quality assurance and quality control protocols that will be used to achieve the 
desired DQOs at the L.E. Carpenter Site.  The general investigative objectives of the remedial 
investigation have been described in the RIW. 

Although this QAPP has been developed to be as specific as possible, some information on 
investigation activities and methods is more fully developed in the RIW and the site Health and 
Safety Plan (HASP; Appendix G of RIW).  

Where appropriate, these documents have been cross‐referenced within this QAPP. 

1.3.1 Field Parameters and Uses 
Representative soil samples will be field screened for volatile organic compounds 
(VOCs) using a PID and analyzed in the field for the presence of NAPL using OIL‐in‐
SOIL test kits.  These in‐field test results will aid the selection of soil samples to be 
analyzed in the laboratory for benzene, toluene, ethylbenzene, and xylenes (BTEX), 
DEHP, and grain size analyses.  These samples will help quantify the potential 
distribution of LNAPL.     

Sampling procedures specific to low‐flow groundwater sampling are described in detail 
in Appendix A.  Other field instrument calibration and analytical procedures are 
presented within the O&M manuals provided by the manufacturer of the equipment 
being used. 

Temperature, specific conductance, dissolved oxygen (DO), pH, oxidation reduction 
potential (ORP), and turbidity will be measured from all groundwater samples and be 
used as indicators of well purging stability as well as in natural attenuation evaluations. 
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1.3.2 Laboratory Parameters and Uses 
All laboratory analyses will be performed by Lancaster Laboratories of Lancaster, 
Pennsylvania (Lancaster) [State of New Jersey Laboratory Certification No. PA011]. 

The lists of target parameters for the soil and groundwater investigations are provided 
in Table 2 and summarized below. 

BTEX compounds will be analyzed in groundwater and soils using USEPA Methods 624 
and 8260, or equivalents, respectively.  DEHP will be analyzed in groundwater and soils 
using Methods 625 and 8270, or equivalents, respectively.  These organic compounds 
constitute the contaminants of concern (COCs) in the groundwater and soils. 

1.3.3 Intended Data Uses 
The RIW details the intended data uses, which are summarized briefly here.  The RIW 
has been developed to provide the following information: 

1. A delineation both laterally and vertically the nature and extent of residual source 
material contributing contaminant mass to the shallow groundwater aquifer; 

2. Collection of sufficient information to support further design of the remedial 
approach presented in the 2007 Remedial Action Selection Report [RASR]. 

1.4 Sample Network Design and Rationale 
The sample locations and rationale for selected sample locations are described in Table 1 of this 
QAPP and in Section 5 of the RIW.  Figure 9 of the RIW presents sampling locations.  The 
sample analytical parameters are indicated in Table 2. 

1.5 Data Quality Objectives 
Data Quality Objectives are qualitative and quantitative statements which specify the quality of 
the data required to support decisions made during evaluation activities and are based on the 
end uses of the data to be collected.  As such, different data uses may require different levels of 
data quality.  There are two analytical levels, which address various data uses and the QA/QC 
effort and methods required to achieve the desired level of quality.  For this remediation 
evaluation these are as follows: 

1.5.1 Screening Data 
These data are generated by less precise analytical methods with less rigorous sample 
preparation than those with definitive level methods.  Sample preparation steps may be 
restricted to simple procedures, such as dilution with a solvent, instead of elaborate 
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extraction/digestion and cleanup.  Screening data provide analyte identification and 
quantification, although the quantification may be relatively imprecise.  A portion of 
screening data may be confirmed using analytical methods and QA/QC procedures and 
criteria associated with definitive data.  Screening data without associated confirmation 
data are not considered to be data of known quality. 

Screening quality data will be used for field‐measured parameters such as oil‐in soil, pH, 
temperature, specific conductance, dissolved oxygen, redox potential (ORP; Eh), 
turbidity, depth to groundwater, and health and safety monitoring.  These data will be 
used for determining the progress of the temporary monitoring well purge process, 
general groundwater quality, rate of natural attenuation, and possibly as input to 
computer fate and transport models. 

1.5.2 Definitive Data 
These data are generated using rigorous analytical methods, such as approved USEPA 
methods.  Data are analyte‐specific, with confirmation of analyte identity and 
concentration.  Methods produce tangible raw data (e.g., chromatograms, spectra, digital 
values) in the form of paper printouts or computer‐generated electronic files.  Data may 
be generated at the site or at an off‐site location as long as QA/QC requirements are 
satisfied.  For the data to be definitive, either analytical or total measurement error or 
precision of the analytical method must be determined. 

Soil and groundwater samples will be collected and analyzed for BTEX and DEHP in 
accordance with USEPA analytical protocols and data validation procedures to meet 
definitive data quality objectives.
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Section 2 
Project Organization and Responsibilities 

The RIW project will be completed by RMT, Inc., on behalf of L.E. Carpenter and Company 
[LEC].  A comprehensive Project Contact List is presented as Table 1 in the RIW and is briefly 
outlined below. 

2.1 Identification of Key Project Personnel 
The key management and technical staff responsible for the execution of the RIW are: 

 Nicholas J. Clevett, Senior Project Manager 

 James J. Dexter, CPG, Senior Hydrogeologist and Project Coordinator 

 Kenneth Quinn and Jennifer Overvoorde, Senior Technical and Field Coordinators 

 Scot Middlebrook and Scott Pawlukiewicz, Environmental Scientist (Field Personnel) 

 Gretchen Rahn, QA/QC Officer and Data Validation Coordinator 

Personnel involved in the investigation, and in the generation of data as a result of investigation 
activities, become a part of the overall Project Quality Assurance program.  Within that 
program, the following individuals have specific responsibilities:  The Project Coordinator, the 
Technical Coordinator and field personnel.  Specific laboratory personnel with Quality 
Assurance/Quality Control responsibilities include the Laboratory Quality Assurance Officer 
and the Laboratory Scientists and Technicians. 

2.2 USEPA Region II and NJDEP Remedial Project Managers (RPMs) 
The USEPA Region II Project Manager and NJDEP Project Manager are Ms. Patricia Simmons 
Pierre and Mr. Glenn Savary respectively.  These two individuals are the primary project points 
of contact for their respective agencies and have the responsibility for coordinating regulatory 
status and issues within/between the USEPA Region II and the NJDEP, and ensuring that all 
natural attenuation activities comply with applicable standards and technical guidance.  

2.3 RMT Project Manager 
Nicholas Clevett will provide overall management of all project initiatives, and will establish 
and communicate schedules and budgets to both technical staff and the technical coordinator.  
He will aid the project coordinator with all USEPA and NJDEP initiatives, and will also assist 
both the project and technical coordinators with overall technical direction.  
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2.4 RMT Project Coordinator 
James Dexter will provide technical direction, review RMT’s performance on this project, and 
will provide overall senior QA/QC.  He will also provide input concerning Superfund 
procedures and conformance with the National Contingency Plan (NCP).  He will also 
coordinate activities with the USEPA and the NJDEP as appropriate. 

2.5 RMT Technical Coordinators 
Kenneth Quinn & Jennifer Overvoorde will be responsible for implementation of the RIW and 
will coordinate technical staff assignments both in‐house and in the field, and as necessary, will 
assist the project manager with USEPA and NJDEP contact regarding status, technical and 
regulatory issues. 

2.6 RMT Field Coordinator 
The Field Coordinator will be the principal field team member primarily responsible for project 
field coordination and in‐field Quality Assurance activities.  The Field Coordinator will guide 
the field personnel in achieving a thorough understanding of the project Quality Assurance 
Plan and their respective roles relative to one another within the established project framework.  
The Field Coordinator will also act as the site Health and Safety Representative (HSR). 

The Field Coordinator is also responsible for the day‐to‐day activities of contractor field 
personnel.  In this capacity, the Field Coordinator is responsible for the Quality Assurance of 
daily project activities and the maintenance of the Quality Assurance Project Plan.  Further 
responsibilities include the review of field notebooks, driller’s logs, and other field‐related 
documentation. 

2.7 RMT Field Personnel 
These environmental staff will be responsible for measuring and recording field parameters; 
installing monitoring points, collecting, labeling, and transporting samples; and conducting in‐
field measurements, in accordance with the RIW and QAPP.  They will report to the Field 
Coordinator. 

2.8 RMT Laboratory Coordinator 
The Laboratory QA/QC Coordinator will be responsible for ensuring that applicable QA/QC 
procedures are followed.  This will include reviewing QA/QC procedures and documentation, 
and directing the data validation and assessment activities, also is responsible for internal 
performance and system audits.
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Section 3 
Quality Assurance Objectives 

for Measurement Data 
Data quality requirements are based on the intended use of the data, the measurement process, 
and the availability of resources.  Data quality requirements include detection limits, accuracy, 
and precision Quality Assurance protocols for the analytical methods to be used and the 
analyses to be conducted.  Specific guidelines for accuracy, precision, completeness, 
representativeness, and comparability are discussed in the following subsections.  Field blank, 
trip blank, decontamination evaluation (i.e., “rinsate” or “equipment”) blanks, atmospheric 
blanks, and field duplicates described in Section 10 of this QAPP will be subjected to the same 
Quality Assurance objectives as samples. 

3.1 Accuracy 

3.1.1 Definition 
Accuracy is defined as the degree of agreement of a measurement or average of 
measurements with an accepted reference or true value.   

3.1.2 Field Accuracy Objectives 
The achievement of acceptable accuracy for data in the field will be addressed through 
the use of sampling procedures that minimize bias, the regular and appropriate 
calibration of field instruments, and adherence to sample holding times.  Accuracy 
objectives for field measurement instruments are expressed as the allowable difference 
from a known standard. 

3.1.3 Laboratory Accuracy Objectives 
Laboratory accuracy will be assessed through the use of method blanks, standard 
reference material samples, and matrix spike samples, all of which are described below.  
These samples will be used to assess the effect of laboratory procedures on the true 
values of the sample results.  In addition, matrix spike samples will be used to provide 
information regarding the effect of the sample matrix on the laboratory methods.  The 
percent of recovery will be calculated for each sample.  The accuracy equations and 
control limits are provided in the Lancaster Laboratory QA/QC, provided as Appendix 
B. 



 

RMT, Inc. | L.E. Carpenter & Company  3‐2 
I:\WPGRM\PJT\00‐06527\26\APPENDIX F\QAPP000652730‐001.DOC   11/14/08  Final   August 2008, Revised [Rev 1] November 2008 

3.2 Precision 

3.2.1 Definition 
Precision is a measure of the scatter of a group of measurements around their average 
value.  Provided that the measurements are made under the same specified conditions, 
the precision value will demonstrate the reproducibility of the measurement process.  In 
relation to the RFI, precision deals primarily with field sampling and laboratory 
analytical procedures. 

3.2.2 Field Precision Objectives 
Field precision will be assessed through the collection and measurement of field 
duplicates at a rate of 1 duplicate per 10 analytical samples.  Duplicates will measure the 
effect of field procedures on data reproducibility.  

3.2.3 Laboratory Precision Objectives 
Laboratory precision will be assessed through the calculation of Relative Percent 
Differences (RPD) and Relative Standard Deviations (RSD) for three or more replicate 
samples.  Replicates will measure the effect of laboratory procedures on data 
reproducibility. 

Comparing analytical results between MSs/MSDs for organic analysis, and laboratory 
duplicate analyses for inorganic analysis will assess precision of laboratory analyses. 
The project QA objectives established for precision are expressed in the following 
parameters. 

Analysis of Standards 
One of the QA objectives for this project is that each initial calibration curve 
and subsequent (i.e., “continuing”) calibration standards meet or exceed the 
minimum QA criteria established in the USEPA‐approved methods and 
laboratory SOPs. 

Analysis of Spiked Samples 
A second QA objective for this project is that the results of spiked samples (i.e., 
matrix spikes) and spiked sample duplicates (i.e., matrix spike duplicates) be 
within the advisable recovery and Relative Percent Difference (RPD) limits 
specified in the USEPA‐approved methods and laboratory SOPs.  
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Analysis of Duplicate Samples 
A third QA objective for this project is that analyte concentrations be 
comparable between duplicate samples.  This includes 1) duplicate samples 
collected in the field, 2) duplicate analyses resulting from matrix spike and 
matrix spike duplicate samples, and 3) results generated from multiple analyses 
of a sample performed at the laboratory. 

A measure of precision is RPD of two analyses of the same sample.  This 
measure is applied as a quality control criterion to the recovery of organic 
matrix spike compounds.  Splitting of the sample allows the determination of 
the precision of the preparation and analytical techniques associated with the 
duplicate sample.  The RPD will be calculated using the equation: 

%
2/)(

100 x 
DS

DS = RPD %
+
−

 

RPD criteria for organic matrix spike compounds are given in the USEPA‐
approved methods and laboratory SOPs. 

3.3 Completeness 

3.3.1 Definition 
Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected under normal conditions.  “Normal 
conditions” are defined as the conditions expected if the sampling plan were 
implemented exactly as planned.   

3.3.2 Field Completeness Objectives 
Field completeness will be assessed, on an individual task basis, as the amount of valid 
samples obtained from all the samples collected.  Field completeness objective for the 
project will be 90 percent or greater. 

3.3.3 Laboratory Completeness Objectives 
It is expected that 95 percent or more of all samples tested via USEPA and SOP methods 
will provide data meeting QC acceptance criteria.  Following completion of the 
analytical testing, the percent completeness will be calculated by the following equation: 
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  %100 x 
results possible ofNumber 

results valid ofNumber  = ssCompletene %  

3.4 Representativeness 

3.4.1 Definition 
Representativeness expresses the degree to which data accurately and precisely 
represents a characteristic of a population, parameter variations at a sampling point, a 
process condition, or an environmental condition within a defined spatial and/or 
temporal boundary.  Representativeness is a qualitative parameter that is dependent on 
the proper design of the sampling program and the proper laboratory protocol.   

3.4.2 Measures to Ensure Representativeness of Field Data 
The sampling program described in the Remedial Investigation Work Plan (RIW) was 
designed to provide data that is representative of site conditions.  Design of the 
proposed sampling networks is discussed above in Section 1.3 and implementation of 
the sampling program is discussed in Section 5 of the November 2008 RIW.  Specifically, 
the following considerations have been accounted for during development of the 
sampling program: 

— physical and chemical properties of the medium to be sampled; 

— relative and absolute concentrations of hazardous constituents of concern; 

— relative importance of various hazardous constituents to RIW objectives; 

— method performance characteristics; and 

— potential interferences at the site.   

Other procedures such as sample preservation, appropriate sample containers, sample 
hold times, and analytical procedures are addressed in this QAPP. 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 
The representativeness of laboratory data depends on the proper implementation of the 
analysis program, meeting sample holding times, and analyzing and assessing field 
duplicate samples.  The RIW was designed to provide data representative of site 
conditions.  During development of this RIW, consideration was given to site history, 
existing analytical data, and physical setting.  Lancaster holds high representativeness 
through strict adherence to the specific analytical procedures, and the QC requirements 
in their QA/QC, provided as Appendix B. 
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3.5 Comparability 

3.5.1 Definition 
Comparability expresses the confidence with which one data set can be compared with 
another.   

3.5.2 Measures to Ensure Comparability of Field Data 
The extent to which existing and planned analytical data will be comparable depends on 
the similarity of sampling and analytical methods.  The procedures used to obtain the 
planned analytical data, as documented in this QAPP, are expected to provide 
comparable data.   

The data from previous collection activities will likely be comparable to data collected 
during the planned investigation since previous collection activities performed at LEC 
were completed under similar sampling and analytical methods to those described in 
this QAPP.    

3.5.3 Measures to Ensure Comparability of Laboratory Data 
The comparability of laboratory data depends on the standardization of the analysis 
program.  The procedures used to obtain the planned analytical data, as documented in 
this QAPP, are expected to provide comparable results. 

However, there may be instances where data was acquired for different purposes using 
different analytical methods, or different DQOs.  Such data may not be directly 
comparable. 

3.6 Level of Quality Control Effort 
As noted in Section 3.1 and Section 3.2, the quality of the data resulting from the field sampling 
and laboratory analysis will be assessed through the use of field duplicates, equipment rinsate 
blanks, laboratory replicates, method blanks, standard reference material samples, and matrix 
spikes. 

3.6.1 Field Data 
Field QC samples will include field duplicates, equipment rinsate blanks and/or field 
(atmospheric) blanks, as appropriate, for soil and aqueous samples.  These samples are 
further described in Section 10 of this QAPP. 
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Field Duplicates 
Field duplicate samples will be collected for both soil and aqueous matrix to 
evaluate field sample collection procedures.  Field duplicate samples are pairs 
of samples collected from the same location, at the same time, and employing 
consistent sampling methods, but sent to the laboratory with different sample 
numbers.  Differences in the results between the original and duplicate samples 
represent loss of precision.  Differences in analyses results will be used to 
identify and correct errors in the sample collection procedures. 

Equipment Rinsate Blanks    
Equipment rinsate blanks are analyzed to assess procedural contamination that 
may cause sample contamination.  Sample collection procedures are presented 
in Section 4.5 of this document. 

Field (Atmospheric) Blanks 
Field (Atmospheric) Blanks (aqueous samples) will be collected to evaluate 
potential analysis interferences.  Field blanks are samples of distilled water that 
are prepared in the field.  The containers are left open during sample collection 
at one well so that they are exposed to the same environment as the actual 
samples.  The field blank samples will be analyzed in the same manner as the 
actual samples.  If contaminants are identified in the analysis, the results will be 
used to identify potential site‐specific interferences.   

3.6.2 Laboratory Data 
Accuracy of laboratory results will be assessed for compliance with the established QC 
criteria using the analytical results of method blanks, matrix spike/matrix spike 
duplicate samples, reagent/preparation blanks, field blanks (as described above), and 
trip blanks. 

Method Blanks 
Method blank samples are generated within the laboratory and used to assess 
possible laboratory contamination of samples associated with all stages of 
preparation and analysis of sample extracts.  Method blank results will not be 
used to modify the sample results by the laboratory reporting the data.  For 
organic analyses, a minimum of 1 method blank will be analyzed for every 
extraction batch, or 1 for every 20 samples, whichever is more frequent.  For 
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metals and conventional analyses, 1 method blank will be analyzed for every 
digestion batch, or 1 for every 20 samples, whichever is more frequent. 

Recovery of Analyte Spikes 
To ensure the accuracy of the analytical procedures, an environmental sample 
will be randomly selected and spiked with a known amount of the analyte or 
analytes to be evaluated.  In general, a sample spike is included in every set of 
20 samples tested on each instrument.  The spike sample will then be analyzed.  
An increase in the analyte concentration due to the spike addition, compared to 
the concentration in the un‐spiked sample, determines the percent recovery.  
The percent recovery (%R) of matrix spike samples will be calculated as 
follows:

100% x
 sampleto added X ug

 samplenative in X ug- sample spikedin found X ug= (%)Recovery Spike    ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

 

Spike recovery data is used to check for possible sample matrix interference 
and analytical bias.  The objectives for the spike recovery from aqueous 
matrices are given in the USEPA‐approved methods and laboratory SOPs. 

Reference Materials 
Reference materials used as calibration standards or surrogate compounds will 
be certified, commercially available materials. 

Instrument Performance 
Instruments used in this project will be checked each day that samples are 
analyzed to demonstrate instrument performance.  The QA objectives for 
instrument sensitivity, calibration, and performance are established in the 
USEPA‐approved analytical methods and laboratory SOPs.  These methods are 
listed in Section 8 of this QAPP. 

Recovery of Surrogates 
Surrogate compound recovery is utilized to evaluate proper performance of the 
analytical method and/or possible matrix interference to the analytical method 
for organic compounds. 

The recovery of a surrogate compound (S) added to a sample will be defined as 
follows: 
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%100 x
 sampleto added  Sug
 samplein found  Sug= %Recovery    

This equation assumes that the surrogate is not present in the sample.  The 
objectives for recovery of surrogates from aqueous matrices are given in the 
USEPA‐approved methods and laboratory SOPs. 

Trip Blanks 
Trip blanks (i.e., “shipping blanks”) are used to assess the potential for 
contamination of aqueous samples due to contaminant migration during 
sample shipment and storage.  Trip blanks are required at a frequency of one 
per cooler in which aqueous matrix VOC samples are shipped.  Trip blanks will 
be prepared in the laboratory by filling sets of 40 ml VOA vials with laboratory 
distilled/deionized water, sealing the vials with septum‐lined caps (allowing no 
headspace), and shipping at least one set of two vials from the laboratory with 
each sample shipment.  The vials remain in the shipping container from the 
time they leave the laboratory until the time they return to the laboratory along 
with field samples.
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Section 4 
Sampling Procedure 

4.1 OIL-in-SOIL Test Kits 
The recovered soils from the mini‐sonic drill rig will be evaluated in the field using additional 
qualitative field testing of soil samples, including flame ionization detector (FID) readings of 
soil samples and soil testing using “OIL‐in‐SOIL” test kits (see picture below). 

 

OIL-in-SOIL Test Kit (vial is 3.8 inches long) 

Soil samples will be collected and placed into “OIL‐in‐SOIL” test kits similar to the one shown 
on above.  The test kits consist of a plastic vial with a small cube of dye glued to the bottom of 
the cap.  Once soil and water is added and thoroughly mixed per the instructions on the sample 
vials, the cube will dissolve, activating the green dye.  The red dye is only activated if some 
hydrocarbon product is present.  The activation of the red dye cannot be used to estimate 
concentrations, and also cannot be used to determine whether or not LNAPL product is mobile 
in the subsurface.  Thus, pink/red staining of soil simply indicates that LNAPL product is 
present in the sample (although not necessarily mobile as free product in the formation), while 
green staining only indicates a lack of oil, as demonstrated by the two examples shown in 
Appendix C of this document. 
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4.2 Borehole Logging Methods 
Continuous soil/fill samples will be collected at all new well locations where feasible 
given the subsurface conditions and drilling equipment used.  Soil sample materials will 
then be logged by denoting pertinent information on a borehole log form.  An example 
borehole log form is included in Appendix D.  Information that will be collected and 
recorded on this form includes: 

— Name of drilling contractor 

— Boring location 

— Date started / completed 

— Geologists name 

— Drilling method 

— Borehole diameter 

— Water level observations 

A description of the number of sampling runs, length of sampling runs, and the percent 
recovery of each sampling run will be collected and recorded from each sampling run.  
A geologic description will be provided for each major material type to include the 
following data: 

— Material name 

— Unified Soil Classification System (USCS) classification 

— Particle or grain size ranges 

— Plasticity 

— Color 

— Odor or Photoionization Detector (PID) reading 

— Moisture content 

— Density or consistency 

— Geologic origin, formation name, or stratigraphic unit 

Materials collected from each boring will not be sampled or retained after the completion of the 
boring unless otherwise specified.  Materials will be containerized in 55‐galloon drums, staged 
in an appropriate on‐site location, and properly disposed of at an approved off‐site facility 
following characterization approval. 
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4.3 Temporary Shallow Monitoring Well Installation Procedures 
Each boring will be supervised and the geology logged by an RMT field geologist.  The 
monitoring wells will be advanced utilizing sonic drilling technology.  A sonic drill rig operates 
by advancing an outer steel casing down‐hole, providing a relatively tight seal between the drill 
string and the formation being drilled.  This minimizes the potential for drag‐down of upper 
native soils and fill materials, as well as any associated potential contamination.  At the same 
time, this drilling method will alleviate problems of adequate formation penetration 
experienced by other drilling methods in the bouldery material that occurs at this site, and 
maximizes the recovery of subsurface soils/fill for purposes of geologic logging.  Temporary 
monitoring well casing and screens will arrive at the site in the original factory packaging and 
remain in the packaging until the casing and screen materials are installed in the borehole.  
Temporary groundwater monitoring wells will be constructed with 2‐inch–diameter PVC 
screens with 0.01‐inch slots, and 2‐inch–diameter PVC riser pipe threaded together. 

4.3.1 Temporary Monitoring Well Development 
Temporary monitoring wells will be purged until specific conductance, pH, turbidity, 
and temperature are stabilized.  

4.3.2 Temporary Well Identification 
Each soil boring or temporary well installed during the investigative activities will be 
identified with a unique label relevant to the previous soil boring and temporary wells 
installed at the facility. 

4.3.3 Professional Surveying 
A New Jersey (NJ) licensed professional surveyor will locate each temporary well to 
within one tenth of a foot (0.1) from the centerline of the PVC well casing referencing 
North American Datum (NAD 83).  In addition, the surveyor will shoot a reference 
elevation to the nearest one‐hundredth of one‐foot (0.01) at the ground surface, and at a 
notched point on the PVC casing referencing National Geodetic Vertical Datum 
(NGVD). 

4.4 Soil Sampling Procedures and Protocols 
Representative soil samples will be collected at selected locations for soil analysis by field 
screening with hydrophobic dye, and laboratory analysis of benzene, toluene, ethylbenzene, 
and xylenes (BTEX), DEHP, and grain size analyses.  These samples will be collected at 
locations to quantify the potential distribution and nature of any residual LNAPL that is 
present.  Where BTEX are potential contaminants of concern, soil samples will be split 
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lengthwise and collected simultaneously in an airtight zipping bag for PID analysis and in 
sample containers for laboratory analysis.  Samples being submitted for BTEX analysis will be 
collected and preserved in the field using USEPA Method 5035, O2SI sample kits with methanol 
preservation.  

Soil boring locations and sampling intervals will be consistent with the RIW and will be selected 
on the basis of historical site knowledge and the specific target of each soil boring.  
Modifications may be made in the field on the basis of OIL‐in‐SOIL results, PID results, 
visual/olfactory senses, accessibility, and drilling limitations. 

Soil samples would be analyzed in the field for the presence of NAPL using an OIL‐in‐SOIL test 
kit, as described above in Section 4.1.   

A split sample from each location will be collected for potential BTEX and DEHP analysis.  
Following completion of the initial soil core survey with hydrophobic dye, oil‐N‐soil, and PID 
screening, representative samples will be collected at approximately 4‐foot intervals and 
submitted to the laboratory for analysis of BTEX and DEHP.  These data will be used following 
the investigation for comparison to the oil‐in‐soil and hydrophobic dye field data.  The final 
depths and frequency for collecting these representative samples will ultimately be selected 
based on the visual observations, geologic logging results, and oil‐N‐soil and hydrophobic dye 
results.  All of these data will in general provide: 

 Complete vertical profiles at all soil boring locations where NAPL residuum and/or free 
phase product is detected by the field methods, to show results above the peak observable 
NAPL, at the peak NAPL concentration, and below the peak. 

 Sufficient sample from the peak NAPL concentration in at least 3 soil boring locations, 
anticipated to be located within the central part of the residual source area underneath the 
location of the former floor drains and/or connector pipe. 

Two representative soil samples from each permeable soil unit (anticipated to be 4 samples) will 
also be submitted for total organic carbon (TOC) analyses.   

4.5 Groundwater Sampling Procedures and Protocols 
Standard field sampling protocol will be followed for all grab groundwater sampling events.  
Sampling personnel will be familiar with procedures and requirements of the QAPP, and the 
samplers will have a copy of the current sampling procedures in their possession, readily 
available for reference during groundwater sampling events.  

The grab groundwater sample collection activities will be performed in accordance with the 
procedures listed below in order to obtain representative groundwater samples, avoid potential 
sources of cross‐contamination, and limit the potential for erroneous data.  
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4.5.1 Static Water Elevation 
To determine the static water elevation (SWE), the static water level (SWL) will be 
measured prior to purging and sampling at each grab groundwater sampling location.  
The measurement will be obtained prior to purging the groundwater monitoring well.  
Each well will have a permanent reference point on the top of the well casing, 
designated top‐of‐casing (TOC), from which water level measurements will be taken.  
The reference point will be surveyed to the nearest 0.01 ft. and referenced to National 
Geodetic Vertical Datum (NGVD) or a local datum.   

The measurement will be taken using an electronic water level meter capable of an 
accuracy of +/− 0.01 feet.  The meter will be decontaminated prior to each measurement.  
Minimum contact of the tape and probe/sounder and the water in the well is required to 
decrease the potential for cross contamination.  Disposable gloves of appropriate 
materials will be used while determining the SWL.   

Prior to collecting the measurement, field personnel will verify the location of the 
measuring point on the well casing.  The probe will be slowly lowered into the well until 
the sounder beeps or the LED becomes illuminated.  The measurement will be read from 
the tape to the nearest 0.01‐foot increment and recorded on the field notes.  This 
measurement is the SWL as measured in feet below the TOC measuring point.   

The static water elevation (SWE) will then be calculated using the following equation: 

SWE = TOC ‐ SWL, 

where 

SWE =  static water elevation (ft NGVD),  
TOC =  top of casing elevation (ft NGVD),  
SWL =  static water level, depth to water below TOC (ft). 

4.5.2 Field Instrument Calibration 
All field instrumentation will be calibrated twice daily.  Instruments and equipment 
used to gather, generate, or measure environmental data will be calibrated with 
sufficient frequency and in such a manner that accuracy and reproducibility of results 
are consistent with the manufacturerʹs specifications. 

Equipment to be used during the field sampling will be examined to confirm that it is in 
good operating condition.  This includes checking the manufacturerʹs operating manual 
and the instructions for each instrument to ensure that maintenance requirements are 
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being observed.  Field notes from previous sampling trips will be reviewed so notations 
on prior equipment problems are not overlooked, and those necessary repairs to 
equipment have been completed.  A spare pH electrode and a thermometer will be sent 
to sampling locations where pH and temperature measurements are required, including 
those locations where a specific conductivity probe/thermometer is required. 

Field instruments will include a water level indicator and a multi‐function flow through 
cell and meter such as the QED‐MP 20 that has multiple sondes for specific conductivity, 
dissolved oxygen (DO), pH, oxidation reduction potential (ORP), temperature and 
turbidity.  In the event an internally calibrated field instrument fails to meet 
calibration/checkout procedures, it will be removed from service. 

The equipment will be checked for any mechanical or electrical failures, weak batteries, 
and cracked or fouled electrodes before mobilizing for field activities.  The equipment 
will also be checked post shipment to the site.  Calibrations and repairs will be recorded 
in a bound notebook with the date and the name of the person making 
repairs/calibrations.  The equipment will be calibrated before use and at least once for 
every half day of use.  In the event that a multiple sonde meter is not available, single 
sonde meters such as those listed below will be used for field measurements. 

Field instrument calibration procedures will be performed according to manufacturers’ 
specifications.  Field readings will be documented in accordance with standard RMT 
field sampling forms.  Examples of field data sheets, meter calibration logs, and field 
note forms are given in Appendix D.   

4.5.3 Low Flow Groundwater Sampling Methods 
This section summarizes methods and techniques that will be used to collect 
representative groundwater samples utilizing low flow sampling techniques.  Low flow 
sampling techniques differ from the traditional purge and sample techniques and have 
been shown to both reduce sampling time, IDW generation, and improve sample 
quality.  These techniques are accepted and recommended by several state and federal 
agencies, including the USEPA. The low flow techniques described in this document are 
adapted and are in agreement with methods described in the NJDEP document entitled 
“Low Flow Purging and Sampling Guidance” (Appendix A) which, in turn, was 
developed in accordance with the USEPA document entitled “Low‐Flow (Minimal 
Drawdown) Ground‐Water Sampling Procedures” (EPA/540/S‐95/504). 

To consistently obtain a high quality groundwater monitoring data, site monitoring 
wells will be purged and sampled at flow rates no greater than 0.5 L/min (500 mL/min).  
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Purging will be performed for the purpose of removing water from the sample tubing 
and monitor indicator parameters in a closed flow‐through cell until their stability is 
reached.  Sample stability values are presented in Table 3.  The techniques described in 
this document were developed for use with a specific suite of sampling equipment and 
instrumentation.  Alternative techniques can be used if other equipment is used at the 
site.  The suite of equipment applicable to this set of procedures includes: 

— Portable peristaltic pump 

— Inline water quality flow cell 

— Water level meter 

Sample collection will proceed in the following stepwise manner: 

— Measure static water level and leave water level meter in well 

— Insert tubing and connect to peristaltic pump 

— Purge well until water quality parameters stabilize (Ref. Table 3) 

— Collect sample after removing flow cell 

— Label sample and place on ice 

— Remove tubing 

4.5.4 Collection of Field Parameters during Sampling 
Wells will be purged until at least three consecutive readings, spaced 3 minutes or more 
apart, are within the indicator parameter ranges outlined in Table 3. 

Purge water rates and volumes will be recorded frequently (i.e., every 3‐5 minutes).  The 
frequency for collecting field readings is contingent upon the actual flow rate at which 
the well is being purged and will decrease as purge rates decrease.  Also, observations 
regarding odor, color, turbidity, etc. will be recorded.  Field forms for these 
measurements are included in Appendix D. 

Stable dissolved oxygen, specific conductance and turbidity readings are considered the 
most reliable parameters for indicating whether stagnant water has been replaced by 
formation water.  Due to the difficulty often experienced in stabilizing turbidity, an 
independent turbidity meter separate from the flow cell will be used.  Water will be 
sampled directly from the flow cell discharge for use in the turbidity meter.   

A final set of water quality readings will be recorded on the sample collection form 
(and/or chain of custody). 
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4.5.5 Field Sample Filtration Method 
Field filtration will take place for any location specifying a field filtered sample.  
Typically filtration will only take place for samples collected for metals analyses.  A 
filtered sample is also referred to as a “dissolved” sample, while an unfiltered sample 
may be referred to as a “total” sample.  Filtration of a sample will take place after the 
water quality parameters have stabilized and other non‐filtered samples have been 
collected.  Collection of a filtered sample will be performed by momentarily shutting off 
the pump, removing the flow cell device (if used) from the sampling line coming from 
the pump and attaching an inline 0.45 μm filter by pushing the filter barbette into the 
sample tubing.  A sample will be collected directly from the filter outfall after three filter 
volumes have passed through the filter.  The 0.45 μm inline filter will be constructed of 
inert materials.  If a unidirectional filter is used, the filter will be installed so that water 
will flow in the designed direction only. 

4.5.6 Water Quality Sample Collection 
During sampling, primary objectives and considerations include minimizing sample 
disturbance, avoiding sample exposure to air and extraneous contamination, and 
preserving sample integrity throughout collection. 

Sample labels will be prepared by writing the project name and number, the sample 
location, the type of analysis requested, the time and date, and the sampler’s initials on 
the label prior to placement on to the sample bottle.  Sample bottles will be filled with 
the sample following the application of the sample label.  Bottle labels will be filled in 
with waterproof ink. 

Sample parameter collection will progress in the following order:  

1. Unfiltered samples for in‐field water quality measurements (not necessary if down 
well or flow‐through cell measurements are taken). 

2. Volatile organic compounds (e.g., VOCs, methane). 

3. Non‐filtered, non‐preserved (e.g., sulfate, semivolatile organic compounds (SVOCs) 
and non‐volatiles, phosphorous). 

4. Non‐filtered, preserved (e.g., nitrogen series [ammonia, nitrates, nitrites, etc.]). 

5. Miscellaneous parameters. 

Sulfate samples will be collected before sulfuric acid preserved samples (e.g., nitrogen 
series).  Nitrogen series samples will be collected before nitric acid preserved samples 
(e.g., dissolved metals).  This will prevent accidental contamination of a sample with a 
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preservative intended for another sample (e.g., sulfuric acid preservation contaminating 
an unpreserved sulfate sample). 

Before opening and filling sample containers the sampling area will be checked for 
potential sources of extraneous contamination.  The area around the well will be clean 
and contaminated equipment or materials (such as cuttings) will be kept away from the 
well.  Samples will be protected from airborne contaminants such as engine exhaust, 
blowing dust and organic fumes (e.g., gas cans) by sampling upwind of these 
contaminants or removing them before sampling.  Gloves appropriate for the 
contaminants encountered will be utilized.  New, clean gloves will be used every time a 
new well is sampled or if current gloves show evidence of contamination.  Only 
disposable gloves will be used. 

Sample containers will not be opened until it is time to fill them.  Any required 
preservative will be added immediately after filling a sample container if it has not been 
pre‐added to the container by the lab.  Sample containers will be slightly overfilled so 
that a positive meniscus is formed before adding the cap to prevent the inclusion of any 
air bubble or headspace in the sample container.  Sample containers will not be 
overfilled so that sample preservative is washed out.  Sample containers will be inverted 
against a hard surface and tapped to check for air bubbles.  If air bubbles are present, the 
sample will be discarded and a new sample collected in a new container.  After 
satisfactory sample is collected, the sample container will be placed in a protective 
plastic bag.  The bag will be sealed with tape and the sample container placed on ice in a 
clean sample cooler.  Following these procedures will help minimize sample turbulence, 
agitation, volatilization, degassing, atmospheric exposure, biodegradation, and exposure 
to extraneous contamination and heating of samples. 

4.6 Field QC Sampling Collection 
The collection of QC blanks, duplicate samples, and spike samples will be discussed in Section 
10 of this QAPP. 

4.7 Preparation and Identification Procedures 

4.7.1 Obtaining Contaminant Free Sample Containers 
Pre‐cleaned sample containers for all soil, groundwater, and air samples will be 
obtained from Lancaster Laboratories, Lancaster, Pennsylvania.  The preparation of 
sample bottles (e.g., preservative added) will be documented. 
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4.7.2 Sample Preservation Methods/Containers/Holding Times 
The approved contract laboratory will provide the sample preservation methods, 
containers, and holding times for the parameters to be analyzed.  Sample preservation 
requirements are presented in Table 4.   

After sample collection, the container will be dried using a paper towel, placed inside a 
shock protective sleeve (bubble wrap), and placed inside a new Ziploc bag to protect 
against moisture damage.  Forty (40) mL VOC vial may be placed within a foam sleeve 
instead of bubble wrap.  If more than one 40 mL VOC vial is collected as part of a single 
“sample”, then these three vials may be packaged together. 

Samples must be chilled from ambient temperature to below 4 degrees C after collection 
and during shipment to the laboratory.  To insure that samples do not exceed this 
temperature, samples will remain in a sample cooler at all times up until removal at the 
analytical lab.  The sample coolers must be filled with new ice regularly and meltwater 
must be removed.  Due to the potential for sample cross contamination, only water ice 
will be used as a cooling media (e.g. no “blue ice” or gel ice packets will be used).  All 
items placed in a sample cooler must be sealed within plastic bags to prevent water 
wetting.  Under no circumstances will samples be placed directly in a sample cooler 
without protection from meltwater.  Samples received at the analytical lab with 
unreadable labels due to water saturation, breakage, abrasion, or label soak‐off will be 
discarded and the samples will be recollected.   

4.7.3 Sample Bottle Labels 
Each sample bottle will be labeled so that the analytical laboratory has the following 
information: 

— Site identification 

— Sampling date and time 

— Sample identification or location 

— Sampling crew 

— Sample preservation method. 

4.7.4 Method of Transport 
The method of transport used should be one that will ensure that the samples will be 
delivered to the laboratory by overnight delivery service or transported by the 
laboratory courier. 
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4.7.5 Transport Container and Packaging 
The samples will be transported in a cooler.  Sample packaging procedures are as 
follows: 

 Place cushioning (bubble pack) in the bottom of the cooler. 

 Place cushioning material around all glass bottles. 

 Fill a plastic garbage bag with ice and place on top of the samples.  Place the 
completed Chain‐of‐Custody Record in a Ziploc® bag (or equivalent watertight 
plastic bag), and tape it to the inside cover of the cooler. 

 Tape shut the drain on the cooler, and wrap tape around the cooler completely in 
two locations. 

 Attach Chain‐of‐Custody seals to each cooler, to ensure that tampering has not 
occurred during its shipment. 

The sample will be transported in a cooler of sufficient size to maintain an internal 
temperature at or below 4°C. through receipt of the sample at the laboratory.  Ice sealed 
in a plastic bag will be placed in the cooler to cool and maintain the sampleʹs 
temperature at 4°C. through receipt at the laboratory.  Upon receipt of the coolers at the 
contract laboratory, the temperature in the cooler will be recorded on the  
Chain‐of‐Custody Record or sample log.  In the event that the internal cooler 
temperature exceeds the recorded groundwater sampling temperature, a data qualifier 
will be placed in the report table and corrective measures in sample cooling procedures 
will be made to ensure that subsequent sampling events meet the temperature 
performance standard. 

4.7.6 Laboratory Sample Processing Time 
The laboratory will process the samples using a standard turn around time (TAT) of 
approximately 14 days. 

4.8 Sampling Equipment Decontamination 

4.8.1 Soil Boring Equipment Decontamination 
Drilling equipment will be steam‐cleaned prior to arrival at the site and between each 
soil boring.  The equipment will be scrubbed to remove all gross contamination using a 
plastic bristle brush.  The equipment will then be clean water rinsed using a high‐
powered pressure washer.  All decontamination waters, personal protective equipment 
(PPE) and cleaning materials (e.g., brushes) will be containerized in the on‐site poly tank 
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and 55‐galloon drums, as appropriate, staged in an appropriate on‐site location, and 
properly disposed of at an approved off‐site facility following characterization approval.   

Soil sampling tools (e.g., trowels, spoons, and knives), which contact sample material, 
will be scrubbed to remove all gross contamination using a plastic bristle brush, cleaned 
with a solution of laboratory‐grade soap prior to each sample and rinsed with distilled 
water. 

4.8.2 Groundwater Sampling Equipment Decontamination  
Static water level meters will be cleaned with a solution of laboratory‐grade soap and 
rinsed with deionized water between monitoring wells. 

Temporary monitoring wells sampled with dedicated bladder pumps or a peristaltic 
pump with dedicated tubing will not require decontamination. However, if a single 
bladder pump is used to sample more than one monitoring well, that bladder pump will 
be cleaned with a solution of laboratory‐grade soap prior to each sample and rinsed 
with distilled water. 

4.9 Investigation Derived Waste Management 
Investigation derived wastes (IDWs) include drill cuttings, well development water, 
decontamination water and PPE.  This material will be disposed of based on the type and 
presence of contamination detected at the sampling point or decontamination process.  
Development water and decontamination water collected during well installation activities will 
be containerized in the on‐site poly tank pending characterization for appropriate management.  
Drill cuttings, spent personal protective equipment and other solid waste materials will be 
placed in 55‐gallon drums and staged at an appropriate on‐site waste collection point pending 
characterization and off‐site disposal.
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Section 5 
Sample Custody 

Chain‐of‐custody documentation enables possession of a sample to be traced from sample 
collection through analysis and disposal.  A sample is considered under custody if: 

 the item is in a person’s possession; 

 the item is in that person’s view after being in his or her possession; 

 the item was in that person’s possession and then placed in a secured location; or 

 the item is in a designated and identified secure area. 

The field technician performing sample collection activities will be responsible for sample 
custody in the field.  The laboratory sample custodian and analysts will be responsible for 
custody of the sample at the laboratory. 

5.1 Field Chain-of-Custody 
Prior to collecting samples in the field, the Field Personnel will obtain the sample bottles 
necessary for the field operation.  Field Personnel will label each sample collected, filling in the 
appropriate information in waterproof ink.  The field sampler will be responsible for collecting 
the samples and for logging the samples into assigned field notebooks.  The field samplers will 
complete and verify the Chain‐of‐Custody forms.  A sample Chain‐of‐Custody form can be 
found in Appendix E.  A copy of the Chain‐of‐Custody will be placed in the project files and the 
original will accompany the samples to the laboratory.  The identity of field duplicate samples 
will not be disclosed to the analytical laboratory.  Sample analysis request forms will be 
prepared by the RMT Laboratory Coordinator, or prepared by Field Personnel and reviewed by 
the RMT Laboratory Coordinator.  The analytical request forms will accompany samples, or 
precede delivery of samples, to the laboratory. 

5.2 Transfer of Custody and Sample Shipment 
Shipping containers will be sealed and accompanied by the Chain‐of‐Custody record, with 
appropriate signatures.  The transfer of custody is the responsibility of the Field Personnel and 
the laboratory staff.  The procedures to be implemented are as follows: 

 Place completed chain‐of‐custody forms in a plastic bag, seal the bag, and tape it to the 
inside cover of the shipping container.  After the samples are iced, seal the coolers with 
strapping tape and custody seals, add the date to the custody form, and ship the coolers to 
Lancaster using an overnight delivery service.  Identify common carriers or intermediate 
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individuals on the chain‐of‐custody form, and retain copies of all bills‐of‐lading.  When the 
samples are received in the laboratory, handle and process them in accordance with the 
procedures in laboratory SOPs, or specified analytical methods. 

5.3 Laboratory Custody Procedures 
In the laboratory, a sample custodian will be assigned to receive the samples.  Upon receipt of a 
sample, the custodian will inspect the condition of the samples, reconcile the sample(s) received 
against the Chain‐of‐Custody record, log in the sample(s) in the laboratory log book, and store 
the sample(s) in a secured sample storage room or cabinet maintained at an appropriate 
temperature until assigned to an analyst for analysis.  Custody will be maintained until the 
sample is discarded. 

The sample custodian will inspect the sample for any leakage from the container.  A leaky 
multi‐phase sample will not be accepted for analysis as this sample would no longer be a 
representative sample.  

The custodian will examine whether the sample bottle seal is intact or broken, since a broken 
seal may mean sample tampering and may make analytical results inadmissible in court as 
evidence.  The RMT Laboratory QA/QC Coordinator will be promptly notified of broken seals 
so that appropriate action may be taken (e.g., collect another sample). 

When samples requiring preservation by either acid (except samples for volatile organic 
compound analysis) or base are received at the laboratory, the pH will be measured and 
documented.  The Laboratory sample custodian will adjust the pH, if necessary, and the RMT 
Laboratory QA/QC Coordinator will be promptly notified of the pH adjustment so that sample 
collection procedures can be reviewed to determine if a modification is necessary.  

Discrepancies observed between the samples received, the information that is on the Chain‐of‐
Custody record, and the sample analysis request sheet will be resolved before the sample is 
assigned for analysis.  The RMT Laboratory QA/QC Coordinator will be informed of any such 
discrepancy as well as its resolution.  Results of the inspection will be documented in the 
laboratory sample logbook.  Discrepancies will be documented in the analytical case narrative, 
as appropriate. 
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5.4 Sample Labels and Seals 
Sample labels as shown in Appendix F will be affixed to each sample bottle before sample 
collection.  At a minimum, the sample label will contain the following: 

 Client ‐ Job Name/Project Number, 

 Sample Identification, 

 Date and Time Collected (except for duplicate samples), 

 Sampler’s Signature (or initials), and 

 Preservatives Added. 
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Section 6 
Sampling Site Location and Sampling Activity 

Identification 
Field activities will be documented in a field notebook, by the use of field forms, and through 
digital photography. 

6.1 Field Logbooks 
Generally the field logbooks will be used to document general activities and tasks including the 
dates, times, locations and personnel involved in specific activities.  The field logbook will also 
be used to document deviations from workplans, errors, and other unforeseen circumstances.  
Finally the field logbook will be used to document miscellaneous information or data that does 
not fall under the scope of one of the field forms.  Field forms will be used to document specific 
field data such as well construction details, well development details, instrument calibration 
water level elevations, water quality sampling parameters, and other routine data collection 
activities.  

Information pertinent to investigations and monitoring events will be recorded in field 
logbooks.  Field logbooks will be bound with consecutively numbered pages.  Each entry in the 
field logbook will be preceded by the time which the activity took place.  At a minimum, the 
field logbook will record the time the field team arrived at the site and left the site, and the time 
major activities were initiated and ended.  The field logbook will also record the time 
subcontractors arrived and left the site and major activities performed.  All subcontractors’ 
names and affiliations will be noted in the logbook.  The field logbook will also be used to 
document phone and personal conversations of a business nature with clients, regulators and 
subcontractors that take place while on‐site.  The pages will be dated and signed by the person 
who is recording the information.  Work sketches or phrases that are recorded but deemed 
incorrect will be marked through in such a way as to still be legible, yet obviously struck from 
the text.  Mark‐throughs will be initialed and dated by the person striking the item.     

Persons leading a sampling team or performing a distinct task will be issued a field logbook by 
the RMT Field Coordinator.  That person will maintain the logbook throughout the 
investigation/monitoring event.  At the conclusion of the various phases of the investigation, the 
field books will be collected and reviewed by the Field Coordinator. 
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Field forms will be used to document specific data collection activities as described above.  Field 
forms to be used as part of activities at the L.E. Carpenter, Wharton, New Jersey facility are 
included in Appendix D.  These forms include: 

1. Title page 

2. General notes form 

3. Borehole logging form 

4. Well construction diagram 

5. Water level measurement form 

6. Low flow water quality parameter stabilization form 

7. Water quality sample collection form 

8. Field instrument summary form 

9. Field instrument calibration forms 

6.2 Photographs 
Photographs of the sampling site location and the activities occurring at a specific location will 
be made to document site wide and sample location specific conditions at the time of 
sampling/field activities.  Photographs will be cross‐referenced with an 
identification/explanation narrative in the field notebook.
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Section 7 
Calibration Procedures 

7.1 Laboratory Calibration 
The calibration procedures to be used for this project are summarized below, and will follow 
the analytical methods specified in Section 8 of this QAPP. 

7.1.1 Instrument Performance and Tune 
Prior to analysis of each set of samples and on a daily basis during the analysis, it will be 
demonstrated that the instruments meet the operating performance standards 
established in the applicable analytical methods.  If an instrument does not meet the 
performance standards it will be tuned, repaired, or replaced until the performance 
criteria are achieved. 

7.1.2 Calibration Curve 
For analyses of analytes listed in Section 8 of this QAPP, instruments will be calibrated 
or standardized, as appropriate for the analytical method being used, prior to the 
analysis of each batch of samples.  Instrument calibration will be verified on the 
frequency as prescribed in the applicable protocols (e.g., every 12 hours for volatile and 
semi‐volatile organic compounds).  A new calibration curve will be established if the 
response observed in the analysis of the continuing calibration check standard varies 
outside of prescribed protocol limits.  The details to the calibration procedures are 
described in the analytical methods and laboratory SOPs. 

7.2 Field Calibration 
In addition to the laboratory analyses conducted during the course of this investigation, field 
measurements of pH, specific conductance, temperature, dissolved oxygen, Eh, and turbidity 
will be taken for ground water samples.  The following is a brief discussion on field instrument 
calibration. 

Instruments and equipment used to gather, generate, or measure environmental data will be 
calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of 
results are consistent with the manufacturerʹs specifications. 

Equipment to be used during the field sampling will be examined to confirm that it is in good 
operating condition.  This includes checking the manufacturerʹs operating manual and the 
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instructions for each instrument to ensure that maintenance requirements are being observed.  
Field notes from previous sampling trips will be reviewed so notations on prior equipment 
problems are not overlooked, and those necessary repairs to equipment have been completed.  
A spare pH electrode and a thermometer will be sent to sampling locations where pH and 
temperature measurements are required, including those locations where a specific 
conductivity probe/thermometer is required. 

Field instruments will include a water level indicator and a multi‐function flow through cell 
and meter such as the QED MP‐20 or YSI 556 that has multiple sondes for specific conductivity, 
DO, pH, Eh, Temperature and turbidity.  In the event that an internally calibrated field 
instrument fails to meet calibration/checkout procedures, it will be removed from service. 

The equipment will be checked for any mechanical or electrical failures, weak batteries, and 
cracked or fouled electrodes before mobilizing for field activities.  Calibrations and repairs will 
be recorded in a bound notebook with the date and the name of the person making 
repairs/calibrations.  The equipment will be calibrated before use and at least once for every half 
day of use.  In the event that a multiple sonde meter is not available, single sonde meters such 
as those listed below will be used for field measurements. 

7.2.1 pH  
The pH measurements will be made using a Geotech Model P3 flow‐through cell (or 
equivalent).  During use, the pH probe will be calibrated utilizing pH 4 and pH 7 buffer 
solutions.  The pH of each sample will be measured in the flow‐through cell.  The pH 
measurements will be recorded to the nearest 0.1 pH unit.   

7.2.2 Specific Conductance 
The specific conductance probe will be calibrated to a stock calibration solution.  The 
calibration must be within 10 percent of the calibration value of the solution.  Specific 
conductance measurements will be made in the flow‐through cell, and are automatically 
corrected by the instrument to 25°C.  Measurements will be reported in μmhos/cm.  

7.2.3 Temperature 
Temperature will be measured to the nearest 0.1°C within the flow‐through cell.  
Temperature measurements are utilized directly by the instrument to correct the specific 
conductance reading. 
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7.2.4 Turbidity 
To assess monitoring well development and the representative nature of groundwater 
samples, the groundwater will be field‐analyzed for turbidity using an in‐field 
nephelometer (Hach Model 2100P, or equivalent).  The meter will be calibrated before 
use according to procedures outlined in the operations manual. 

7.2.5 Dissolved Oxygen 
The dissolved oxygen measurements will be made using an YSI Model 95 or Geotech 
Model P3 Dissolved Oxygen Meter (or equivalent).  Calibration consists of exposing the 
probe to a known oxygen concentration such as air at 100 percent relative humidity or 
water of known oxygen content, and then adjusting the O2 CALIB control so the display 
shows a reading that matches the O2 concentration of the known sample.  The 
instrument is automatically temperature compensated to an accuracy of ± 1 percent of 
the dissolved oxygen reading between 5° and 45°C; and to an accuracy of ± 1.5‐ 2 percent 
between 0° and 5°C.
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Section 8 
Analytical Procedures 

8.1 Laboratory Analysis 
The laboratory will follow analytical procedures detailed in USEPA‐approved methods and 
laboratory SOPs.  Samples will be analyzed for the site‐specific constituents of interest as listed 
in Table 2 of this QAPP.  

The reporting limits for the analyses are listed in Table 2.  

8.2 Field Analyses 
To ensure that the analytical data gathered in the field are both valid and unbiased, the 
following steps will be taken: 

 Field samplers will be trained in the use of each piece of equipment. 

 Operating manuals will accompany each piece of equipment in the field. 

 Preventive maintenance programs will be carried out on a scheduled basis. 

 Spare components will be taken into the field in case of equipment failure or damage. 

 Instruments will be calibrated on a daily basis and rechecked as specified in the SOPs. 

 Readings and calibrations will be documented. 

The accuracy, sensitivity, and precision of the field analytical techniques for measuring water 
levels, temperature, specific conductivity, turbidity, DO, redox potential (Eh), and pH are 
dependent upon the specifications for the instruments used, as well as on the QC techniques 
employed during their use.  Field analytical procedures to be used for this project are described 
in the attached SOPs and manufacturers O&M Manuals. 
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Section 9 
Data Reporting, Validation, and Reduction 

9.1 Field Data 
Data validation practices will be followed to assure that raw data are not altered and that an 
audit trail is developed for data that require reduction.  Field data, such as those generated 
during field measurements, will be entered directly into a bound field notebook.  Only direct‐
reading instrumentation will be employed in the field.  With the exception of the temperature 
correction for specific conductance, no calculation will be involved in field data reduction. 
Procedures to evaluate field data will primarily include checking for transcription errors and 
reviewing field notebooks, by field staff.  This task is the responsibility of the Field Coordinator.  
The Field Coordinator will review field measurements recorded in the field books and field 
chain‐of‐custody forms to determine that procedures specified in the Monitoring Plan have 
been followed.  Project team members will be responsible for proofing data transfers. 

9.2 Laboratory Data 
Lancaster Laboratory, Lancaster, Pennsylvania will perform in‐house analytical data reduction 
under the direction of the Laboratory QA Manager.  The Laboratory QA Manager will be 
responsible for assessing data quality and advising of any data that were rated “preliminary” or 
“unacceptable” or of other notations that would caution the data user of possible unreliability.  
Data reduction procedures for the analytical methods are included in the associated laboratory 
SOPs. 

The analytical laboratories will prepare and retain full analytical and QC documentation. Such 
retained documentation need not be hard (paper) copy, but may be in other storage media (e.g., 
computer diskette or magnetic tape).  As needed, the laboratory will supply a hard copy of the 
retained information. 

For analytical results generated using GC/MS (BETX and DEHP), the laboratory will provide 
full data packages.  The electronic data deliverable will be in the format specified by RMT so 
that the data can be readily incorporated into a relational database. 

For the indicator parameters (i.e., ammonia, nitrate, phosphorus, dissolved lead, sulfate, 
methane, TSS, and TDS) used for natural attenuation assessments, the laboratories will provide 
the following information in each analytical data package submitted: 
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1. Cover sheet listing the samples included in the report and narrative comments describing 
problems encountered in analysis. 

2. Tabulated analytical results. 

3. Summaries of applicable QC sample analysis (spikes, duplicates, laboratory control 
samples and blanks). 

Analytical Data Reports will be available from the laboratory within four weeks following the 
receipt of the samples. 

Upon receipt of the laboratory data reports, the RMT Laboratory QA/QC Coordinator or 
designated data reviewer will validate the data.  Data validation consists of  a review of the data 
for compliance with the established QC criteria based on the spike, duplicate, and blank results 
provided by the laboratory.  Data validation will determine whether the procedures specified in 
the QAPP were implemented, the DQOs specified in this QAPP were attained, the specified 
reporting limits were achieved, and the sample holding times were met.  The GC/MS 
instrument performance check sample results will be evaluated.  An evaluation of data 
accuracy, precision, sensitivity, and completeness, based on method‐specific criteria, will be 
performed according to the following guidance documents: 

 National Functional Guidelines for Inorganic Data Review.  USEPA, February 1994. 

 National Functional Guidelines for Organic Data Review.  USEPA, October 1999. 

Method specifications provided in the laboratory SOPs will be used as guidance for validating 
data for non‐CLP analytes listed in this QAPP. 

 The data validation report will address the following items: 

— Overall quality and usability of the data 

— Evaluation of QC data, including precision, accuracy, and completeness of the data  

— Potential sample contamination due to blank contributions 

— Assessment of laboratory and field records  

— Actions regarding specific QC criteria exceedences. 

RMT anticipates that data reporting for this phase of the investigation will consist of tabulating 
analytical results from Analytical Data Reports into summary tables through the use of 
computerized relational database and spreadsheet software.  Reduced data will be placed in the 
central file maintained by the RMT Technical Coordinator. 
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9.3 Data Archival 
The records management program will track investigation documentation so that it is available 
when the remedial design has been completed.  Accountable documentation include items such 
as logbooks, field data records, correspondence, Chain‐of‐Custody records, analytical reports, 
photographs, computer disks, and final reports.  The RMT Technical Coordinator is responsible 
for maintaining a file in which all accountable documents will be inventoried.  Raw data 
generated during field operations will be filed to eliminate or correct errors arising from the 
transfer of data.  In order to avoid errors in the transfer of data, copies of raw data from the field 
notebooks and the data as received from the laboratory will be entered into a data file.  The data 
file will serve as the ultimate archive for information and data generated during this remedial 
investigation monitoring.
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Section 10 
Internal Quality Control Checks 

Quality Control procedures for field analyses such as pH, specific conductivity, dissolved 
oxygen, Eh, turbidity, and temperature measurements consist of proper instrument calibration. 

Internal Quality Control Checks used to assess field sampling precision and bias include the 
collection of the following blanks and samples: 

 Atmospheric Blanks – These blanks consist of organic free, deionized water contained in 
each sample container with any preservatives required for that analysis.  These will serve 
as a QC check on the field sampling methods for the analytes, container cleanliness, and 
external contamination.  An atmospheric blank will be submitted for each sampling event. 

 Trip Blanks – These blanks consists of organic free, deionized water contained in volatile 
organic compound (VOC) sample containers and preserved similar to VOC samples.  These 
samples serve as a QC check on potential external contamination and/or cross‐
contamination between VOC samples during shipping and storage.  A trip blank will 
accompany each cooler of VOC samples sent to the laboratory. 

 Rinsate Blanks – These are samples of organic free, deionized water, which have been in 
contact with decontaminated sampling, and/or drilling equipment.  These samples serve as 
a QC check on the decontamination procedure.  One Rinsate Blank will be collected for 
every twenty field samples collected only when non‐dedicated equipment is used.  The 
rinsate blank should be collected after pouring analyte‐free water over/through appropriate 
sampling equipment (e.g., bailers, tubing, and pumps). 

 Field Duplicate Samples – Duplicate samples will be collected to allow determination of 
analytical repeatability and sample homogeneity.  At a minimum, one duplicate sample for 
every twenty ground and/or surface water samples, and one duplicate for every twenty soil 
and/or sediment samples, will be collected and submitted for analysis.  Duplicate samples 
will be labeled in a manner such that their sampling point location is not disclosed to the 
laboratory.  The duplicate sample number (e.g. DU‐1) and its corresponding sample 
location will be recorded in the field notebook.  Sampling date and time will not be filled 
out on the label of the duplicate sample nor on the Chain‐of‐Custody form in order to not 
to disclose the duplicate’s sample point location. 

Matrix Spike/Matrix Spike Duplicate Samples – The laboratory will analyze a matrix 
spike/matrix spike duplicate (MS/MSD, organic compounds) and sample spike/sample 
duplicate (inorganic analytes) sample pairs for as QC checks for accuracy and precision.  
MS/MSD sample pairs are actually laboratory analytical QC items, which are discussed here 
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because sufficient sample must be collected in the field if these analyses are performed using 
the samples from the L.E. Carpenter site.  Sufficient volume for one MS/MSD sample pair will 
be collected for every 20 groundwater samples.  These samples will allow the amount of 
recovery of spike constituents to be determined for matrix effects specific to the study site, 
through the addition of known concentrations of compounds into the sample at the laboratory 
and then performing the analysis.  The spike concentrations added into QC samples will be 
consistent with the analytical methods and laboratory SOPs.
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Section 11 
Performance and System Audits 

11.1 Field Performance Audits 

11.1.1 Internal Field Audits 
On‐site audits may be performed to review field‐related Quality Assurance activities.  
The Field Coordinator, the Technical Coordinator, or a senior technical scientist may 
conduct internal audits. 

Specific elements of the on‐site audit may include, but are not limited to, verification of 
the following items: 

— Completeness and accuracy of sample Chain‐of‐Custody forms, including 
documentation of times, dates, transaction descriptions and signatures; 

— Completeness and accuracy of sample identification labels, including notation of 
time, date, location, type of sample, person(s) collecting sample, preservation 
method used, and type of testing required; 

— Completeness and accuracy of field notebooks, including documentation of times, 
dates, drillers’ names, sampling method used, sampling locations, number of 
samples taken, name of person(s) collecting samples, types of samples, results of 
field measurements, soil logs and problems encountered during sampling; 

— Adherence to health and safety guidelines including wearing of proper protective 
clothing.  Level D protective clothing will be worn at a minimum and will be 
upgraded, if necessary, as specified in the Health and Safety Plan; 

— Adherence to decontamination procedures as outlined in the site Health and Safety 
Plan, including proper washing or steam cleaning of pumps and pump tubing, 
bailers, and soil sampling equipment; 

— Proper calibration and maintenance of field instruments; 

— Adherence to sample collection, preparation, preservation, and storage procedures 
as outlined in the Monitoring Plan. 

11.1.2 External Field Audits 
The USEPA Region II and/or the NJDEP may conduct external field audits. 
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11.2 Laboratory Performance and System Audits 

11.2.1 Internal Laboratory Audits 
Laboratory audits consist of random data reviews, continuous trend analysis of 
laboratory QA data, and periodic analysis of performance evaluation samples.  Systems 
audits are performed to verify the continuity of personnel, instrumentation, and quality 
control requirements contained in the SOPs.  Each analytical laboratory is responsible 
for its own audits. 

11.2.2 External Laboratory Audits 
USEPA Region II and/or the NJDEP may conduct external laboratory system audits.
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Section 12 
Preventative Maintenance 

The maintenance procedures discussed in the following subsections will be performed to 
maximize efficiency and minimize downtime in the laboratory and while working on the L.E. 
Carpenter Site. 

12.1 Laboratory Maintenance 
As part of their QA/QC program, the analytical laboratory to minimize the occurrence of 
instrument failure and other system malfunctions conducts a routine preventive maintenance 
program.  Each team in the laboratory performs routine scheduled maintenance and repair or 
coordinate with the vendor for the repair of all instruments.  All laboratory instruments are 
maintained in accordance with manufacturer’s specifications or as appropriate for the 
instrument.  The preventive maintenance procedures for the test instruments will follow 
established by the laboratory’s SOPs.  All maintenance activities will be documented in the 
record books to provide a history of maintenance records. 

12.2 Field Maintenance 
Routine daily maintenance procedures conducted in the field will include the following: 

 Removal of surface dirt and debris from exposed surfaces of the sampling equipment 
measurement systems. 

 Storage of equipment away from the elements. 

 Daily inspections of sampling equipment and measurement systems for possible problems 
(e.g., cracked or clogged lines or tubing; weak batteries). 

Spare and replacement parts stored in the field to minimize downtime include the following: 

 Appropriately sized batteries 

 Extra precleaned sample bottles 

 Locks 

 Calibration solutions for each meter 

Backup instruments and equipment should be available on‐site or within 1 day via shipment to 
avoid delays in the field schedule.
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Section 13 
Specific Routine Procedures Used to Assess 
Data Precision Accuracy and Completeness 

13.1 Laboratory Data Quality Assessment 
The RMT Laboratory Coordinator and QA/QC Coordinator will oversee data validation. 

The quality of the laboratory data will be assessed by the Laboratory Coordinator using CLP 
protocol‐specific criteria, validation methods described in Section 9 of this QAPP.  Data 
qualifiers described in the document, if applied to the data, may be added as lower case letters 
to distinguish them from upper case qualifiers added by the laboratory.  The Laboratory 
Coordinator will check that data packages include a narrative to document variations from the 
analytical protocol and actions taken by the laboratory to address those variations.  The 
Laboratory QA/QC Coordinator will advise the Project Team of data having questionable or 
unacceptable quality and procedural deviations noted in the laboratory report narrative. 

13.2 Field Data Quality Assessment 
To assist in collecting field data accurately and correctly, the Field Coordinator will issue 
specific instructions to personnel involved in field data acquisition.  At the end of each field 
event the Field Coordinator will review the field books used by project personnel to check that 
tasks were performed as specified in the instructions.  Field books will be reviewed periodically 
throughout the entire project. 

Raw data and reduced data will be submitted by project personnel to the RMT Technical 
Coordinator for review.  Equations, calculations, data transfers, consistent units, and significant 
figures will be subject to this Quality Assurance review. 
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Section 14 
Corrective Action 

Corrective actions may be required for two classes of problems:  1) analytical and equipment 
problems, and, 2) nonconformance problems.  Analytical and equipment problems may occur 
during sampling and sample handling, sample preparation, laboratory instrumental analysis, 
and data review. 

If a nonconformance with the established quality control procedures in this QAPP is identified, 
it will be noted in the logbooks, and corrected in accordance with the QAPP.  For 
noncompliance problems, a corrective action program will be determined and implemented at 
the time the problem is identified and reported.  The person who identifies the problem is 
responsible for notifying the appropriate field or laboratory personnel.  The laboratories will 
communicate analytical problems to the RMT Technical Coordinator or the RMT Laboratory 
QA/QC Coordinator.  Implementation of corrective action will be confirmed in writing through 
the same personnel.  Field corrective actions will be reported to the RMT Technical Coordinator, 
implemented, and documented in the field logbook.  The RMT Technical Coordinator will 
report any corrective action that directly impacts project data quality objectives to the USEPA 
Region II and NJDEP Project Managers. 

14.1 Field Measurement Corrective Action 
Technical staff and project personnel will be responsible for reporting technical or QA 
nonconformance or suspected deficiencies of an activity or issued document by reporting the 
situation to the RMT Field Coordinator or designee.  If it is determined that the situation has 
impacted the quality of the data, a nonconformance report will be completed by the RMT Field 
Coordinator and distributed to the appropriate personnel.  The field staff, in conjunction with 
the RMT Field Coordinator, will recommend a corrective action.  The RMT Field Coordinator 
will be responsible for ensuring that corrective action for nonconformance has been 
implemented.  The RMT Field Coordinator will be responsible for the following: 

 Evaluating all reported nonconformance 

 Controlling additional work on nonconforming items 

 Determining future action to be taken 

 Noting nonconformance in the field logbook 

 Reviewing nonconformance reports and corrective actions taken 

 Ensuring that nonconformance reports are included in the final project files 
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If appropriate, the RMT Field Coordinator will ensure that no additional work that is 
dependent on the nonconforming activity is performed until the corrective actions are 
completed. 

14.2 Laboratory Corrective Action 
Corrective actions are required whenever an out‐of‐control event or potential out‐of‐control 
event is noted.  The investigative action taken is somewhat dependent on the analysis and the 
event.  Corrective action in the laboratory may occur prior to, during, and after the initial 
analysis. 

A number of conditions, such as broken sample containers, multiple sample phases, low/high 
pH readings, or potentially high‐concentration samples may be identified during sample login 
or just prior to analysis.  The corrective action program is under the supervision of the 
Lancaster Laboratory QA Manager.  Following a consultation with laboratory scientists and 
technicians and team leaders, it may be necessary for the Lancaster Laboratory QA Manager to 
approve the implementation of corrective action.  Some conditions during or after analysis may 
automatically trigger corrective action or optional procedures.  These conditions may include 
dilution of samples, additional sample extract cleanup, automatic reinjection/reanalysis when 
certain quality control criteria are not met, etc.  Corrective actions may be necessary if any of the 
following occur: 

 QC data are outside the warning or acceptable windows for precision and accuracy. 

 Blanks contain target analytes above acceptable levels. 

 Undesirable trends are detected in spike recoveries or the RPD between duplicates. 

 There are unusual changes in detection limits. 

 Deficiencies are detected by the Laboratory during internal or external audits or from the 
results of performance evaluation samples. 

 Inquiries concerning data quality are received. 

Corrective action procedures are often handled at the bench level by the analyst, who reviews 
the preparation or extraction procedure that was used for possible errors, and checks the 
instrument calibration, spike, and calibration mixes, and the instrument sensitivity.  If the 
problem persists or cannot be identified, the matter may be referred to the laboratory team 
leader, and/or the Laboratory QA Officer for further investigation.  Documentation of the 
corrective action procedure, whether resolved or not, is placed in the Laboratories project file.  
The laboratory will provide documentation as to what, if any, corrective actions were initiated 
concerning this study and report them to the RMT Laboratory QA/QC Coordinator and/or 
include descriptions of the corrective action(s) in the analytical report narrative. 
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14.3 Corrective Action during Data Validation and Data Assessment 
Data validation corrective actions typically consist of requesting corrections to laboratory 
reports.  The RMT Laboratory QA/QC Coordinator will notify the respective laboratory of 
incomplete or erroneous reports and will request the issuance of corrected versions.  Final 
summary data tables will not be issued until all data have been validated and all corrections 
have been made. 

The Laboratory QA/QC Coordinator will review the data from the analysis of field, trip, rinsate, 
and analytical method blanks.  If excessive contamination (i.e., levels above allowable limits set 
within the applicable analytical protocols) is found in the blanks, corrective action will be taken, 
including requesting that the analytical laboratory: 

 Check raw data and calculations, and 

 If the contaminating analyte is also present at high levels in field samples, repeat the 
analysis of the laboratory stored sample or sample extract. 

If the contamination does not appear to originate at the laboratory, the Laboratory QA/QC 
Coordinator, in conjunction with the RMT Technical Coordinator, will review field sampling 
procedures to determine if a change in field sampling protocol is necessary. 

The objective for completeness is 95 percent.  If samples or data are lost during sampling and 
analysis activities, corrective actions will be taken, including: 

 Requesting that the analytical laboratory reanalyze stored samples or extracts, if available, 
and 

 Repeating collection and analysis of ground water samples.
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Section 15 
Quality Assurance Documentation to USEPA 

The RMT Technical Coordinator, in conjunction with the Field Coordinator and Laboratory 
QA/QC Coordinator, will submit a project status report each month.  This report may include 
the following types of information relating to Quality Assurance Activities: 

 Significant irregularities noted in the field notebook during the sampling procedure. 

 Results of performance and system audits, if conducted. 

QA/QC data generated by the laboratory and a case narrative will be included in the CLP data 
packages. 

Pertinent quality assurance documentation will be submitted to the following person at USEPA 
and NJDEP: 

Addressees: 
 
Ms. Patricia Simmons Pierre 
Remedial Project Manager [RPM] 
USEPA Region II 
290 Broadway, Floor 19 
New York, NY 10007‐1866 
(212) 637‐3865 phone 
(212) 637‐3966 fax 
pierre.patricia@epa.gov 

 

Mr. Glenn Savary 
Case Manager 
NJDEP 
Bureau of Federal Case Management 
Division of Responsible Site Party Remediation 
CN028 
Trenton, New Jersey 08625‐0028 
(609) 633‐7261 phone 
(609) 633‐1439 fax 
Glenn.Savary@dep.state.nj.us 
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Tables 



 

SB-09-01 through SB-
09-07

SB-09-08 through SB-
09-14
Up to 4 representative 
samples

SB-09-01, SB-09-03, 
SB-09-12, SB-09-13, 
and SB-09-18

TABLE 1
DATA QUALITY OBJECTIVES (DQOs)

L.E. CARPENTER & COMPANY (LEC) - Borough of Wharton, Morris County, New Jersey

Groundwater 
Assess the potential viability of the use of biodegradaton or chemical oxidation polishing 
methods to achieve remedial action objectives for any remaining dissoved phase 
contaminants in groundwater

Area of Concern Specific DQOs

Conduct grain size analysis and determine concentrations of total organic carbon in soil 
samples collected from permeable soil units

Complete the delineation of the vertical and horizontal extent of residual sources under 
Building 9.  Determine the distribution of potential LNAPL by collecting representative soil 
samples and analyzing them for BTEX and DEHP.

Additional horizontal and vertical delineation borings located based on the extrapolated area 
of impact as defined by the April 2007 investigation.  Determine the distribution of potential 
LNAPL by collecting representative soil samples and analyzing them for BTEX and DEHP.

 Remaining Source(s) Area  

Page 1 of 1 I:\WPGRM\PJT\00-06527\26\Appendix F\QAPP_Table 1.xls



Table 2  
Field and Laboratory Target Analyte List 

L.E. Carpenter & Company – Borough of Wharton, Morris County, New Jersey 
 

I:\WPGRM\PJT\00-06527\26\Appendix F\QAPP_Tables 2 and 3.DOC 

FIELD PARAMETERS METHOD/EQUIPMENT REPORTING LIMIT 

Dissolved oxygen (DO) 360.1(2)/Probe/Hach Kit 0.01 mg/L 

Redox potential (Eh) (4)Redox electrode Not Applicable 

pH 150.1(2)/pH electrode Not Applicable 

Temperature From conductivity probe Not Applicable 

Turbidity Turbidimeter 0.1 NTU 

Specific Conductance  120.1(2)/Electrical conductivity meter 1 μmhos/cm 

Depth to water (5) Electric tape/Water Level Indicator 0.01’ 

LABORATORY PARAMETERS METHOD REPORTING LIMIT 

Benzene 624 ( 1) 0.9 μg/L 

Toluene 624 (1) 0.8 μg/L 

Ethylbenzene 624 (1) 0.8 μg/L 

Xylenes 624 (1) 0.9 μg/L 

DEHP 625 (1) 1.0 μg/L 

Notes: 
(1) Federal Register 40 CFR Part 136, Appendix A (Current Edition), Methods for Organic Chemical Analysis of 
Municipal and Industrial Wastewater. 
(2) USEPA 300/4-79-020 Methods for Chemical Analysis of Water and Waste. 
(3) SW-846, Test Methods for Evaluating Solid Waste, Physical and Chemical Methods, U.S. EPA, 3rd Edition, 1986. 
(4) Standard Methods for the Examination of Water and Wastewater, 20th Edition, 1998. 
(5) All wells listed on Table 1 will be measured before sampling begins. 



Table 3  
Stabilization Criteria for Low‐Flow Groundwater Sampling Field Parameters  
L.E. Carpenter & Company – Borough of Wharton, Morris County, New Jersey 
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Parameter Stabilization Criteria 
Dissolved Oxygen +0.3 mg/L 
Specific Conductance +5.0 μmhos/cm for values < 1000 μmhos/cm  

+20.0 μmhos/cm for values > 1000 μmhos/cm 
pH + 0.1 pH units 
Temperature + 0.5°C or 5% 
Turbidity  + 10% NTU or below 10 NTU 



MINIMUM SAMPLE
VOLUME

Volatile organics (i.e.,  BTEX) O2SI Kit 10 grams O2SI Kit/Cool to 4°C 14 days
Semivolatile organics (i.e.,  DEHP) 2 x 4 oz glass jar 30 grams Cool to 4°C 14 days

MINIMUM SAMPLE
VOLUME

Volatile organics (i.e.,  BTEX) 3 x 40 mL glass VOA vials with 
Teflon® (2) septum

1 x 40 mL VOA vial Cool to 4°C, add HCl to pH < 2; 
protect from light

14 days (sample should 
remain on-site less than 
24 hours)
7 days to extraction
40 days from extraction to 
analysis

Temperature, Eh, pH, Specific 
Conductivity, DO, Turbidity

-- -- -- Immediately before sample 
collected

1,000 mL Cool to 4°CSemivolatile organics (i.e.,  DEHP) 2 x 1,000 mL amber bottle(4)

SOIL PARAMETERS CONTAINER(S)* HOLDING TIME(1)

Table 4
Soil & Water Sample Containers, Preservatives, and Holding Times

WATER PARAMETERS CONTAINER(S)* FIELD PRESERVATION METHOD HOLDING TIME(1)

L.E. CARPENTER & COMPANY (LEC) - Borough of Wharton, Morris County, New Jersey

FIELD PRESERVATION METHOD

Page 1 of 1 I:\WPGRM\PJT\00-06527\26\Appendix F\QAPP_Table 4.xls   11/7/2008
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Appendix A 
Low-Flow Sampling Methods
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LOW-FLOW (MINIMAL DRAWDOWN)
GROUND-WATER SAMPLING PROCEDURES

by Robert W. Puls 1 and Michael J. Barcelona 2

Technology Innovation Office
Office of Solid Waste and Emergency
Response, US EPA, Washington, DC

Walter W. Kovalick, Jr., Ph.D.
Director

Ground Water Issue

National Risk Management Research Laboratory
Subsurface Protection and Remediation Division
Robert S. Kerr Environmental Research Center
Ada, Oklahoma

Superfund Technology Support Center for
Ground Water

Background

The Regional Superfund Ground Water Forum is a
group of ground-water scientists, representing EPA’s
Regional Superfund Offices, organized to exchange
information related to ground-water remediation at Superfund
sites.  One of the major concerns of the Forum is the
sampling of ground water to support  site assessment and
remedial performance monitoring objectives.  This paper is
intended to provide background information on the
development of low-flow sampling procedures and its
application under a variety of hydrogeologic settings. It is
hoped that the paper will support the production of standard
operating procedures for use by EPA Regional personnel and
other environmental professionals engaged in ground-water
sampling.

For further information contact: Robert Puls, 405-436-8543,
Subsurface Remediation and Protection Division, NRMRL,
Ada, Oklahoma.

I. Introduction

The methods and objectives of ground-water
sampling to assess water quality have evolved over time.
Initially the emphasis was on the assessment of water quality
of  aquifers as sources of drinking water.  Large water-bearing

units were identified and sampled in keeping with that
objective.  These were highly productive aquifers that
supplied drinking water via private wells or through public
water supply systems.  Gradually, with the increasing aware-
ness of subsurface pollution of these water resources, the
understanding of  complex hydrogeochemical processes
which govern the fate and transport of contaminants in the
subsurface increased.  This increase in understanding was
also due to advances in a number of scientific disciplines and
improvements in tools used for site characterization and
ground-water sampling. Ground-water quality investigations
where pollution was detected initially borrowed ideas,
methods, and materials for site characterization from the
water supply field and water analysis from public health
practices.  This included the materials and manner in which
monitoring wells were installed and the way in which water
was brought to the surface, treated, preserved and analyzed.
The prevailing conceptual ideas included convenient generali-
zations of  ground-water resources in terms of large and
relatively homogeneous hydrologic units.  With time it became
apparent that conventional water supply generalizations of
homogeneity did not adequately represent field data regard-
ing pollution of these subsurface resources.  The important
role of heterogeneity became increasingly clear not only in
geologic terms, but also in terms of complex physical,

1National Risk Management Research Laboratory, U.S. EPA
2University of Michigan
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chemical and biological subsurface processes. With greater
appreciation of the role of heterogeneity, it became evident
that subsurface pollution was ubiquitous and encompassed
the unsaturated zone to the deep subsurface and included
unconsolidated sediments, fractured rock, and aquitards or
low-yielding or impermeable formations. Small-scale pro-
cesses and heterogeneities were shown to be important in
identifying contaminant distributions and in controlling water
and contaminant flow paths.

 It is beyond the scope of this paper to summarize all
the advances in the field of ground-water quality investiga-
tions and remediation, but two particular issues have bearing
on ground-water sampling today:  aquifer heterogeneity and
colloidal transport.  Aquifer heterogeneities affect contaminant
flow paths and include variations in geology, geochemistry,
hydrology and microbiology.  As methods and the tools
available for subsurface investigations have become increas-
ingly sophisticated and understanding of the subsurface
environment has advanced, there is an awareness that in
most cases a primary concern for site investigations is
characterization of contaminant flow paths rather than entire
aquifers.  In fact, in many cases, plume thickness can be less
than well screen lengths (e.g., 3-6 m) typically installed at
hazardous waste sites to detect and monitor plume movement
over time. Small-scale differences have increasingly been
shown to be important and there is a general trend toward
smaller diameter wells and shorter screens.

The hydrogeochemical significance of colloidal-size
particles in subsurface systems has been realized during the
past several years (Gschwend and Reynolds, 1987; McCarthy
and Zachara, 1989; Puls, 1990; Ryan and Gschwend, 1990).
This realization resulted from both field and laboratory studies
that showed faster contaminant migration over greater
distances and at higher concentrations than flow and trans-
port model predictions would suggest (Buddemeier and Hunt,
1988; Enfield and Bengtsson, 1988; Penrose et al., 1990).
Such models typically account for interaction between the
mobile aqueous and immobile solid phases, but do not allow
for a mobile, reactive solid phase. It is recognition of this third
phase as a possible means of contaminant transport that has
brought increasing attention to the manner in which samples
are collected and processed for analysis (Puls et al., 1990;
McCarthy and Degueldre, 1993; Backhus  et al., 1993; U. S.
EPA, 1995). If such a phase is present in sufficient mass,
possesses high sorption reactivity, large surface area, and
remains stable in suspension,  it can serve as an important
mechanism to facilitate contaminant transport in many types
of subsurface systems.

Colloids are particles that are sufficiently small so
that the surface free energy of the particle dominates the bulk
free energy.  Typically, in ground water, this includes particles
with diameters between 1 and 1000 nm.  The most commonly
observed mobile particles include: secondary clay minerals;
hydrous iron, aluminum, and manganese oxides; dissolved
and particulate organic materials, and viruses and bacteria.

These reactive particles have been shown to be mobile under
a variety of conditions in both field studies and laboratory
column experiments, and as such need to be included in
monitoring programs where identification of the total mobile
contaminant loading (dissolved + naturally suspended
particles) at a site is an objective. To that end, sampling
methodologies must be used which do not artificially bias
naturally suspended particle concentrations.

Currently the most common ground-water purging
and sampling methodology is to purge a well using bailers or
high speed pumps to remove 3 to 5 casing volumes followed
by sample collection. This method can cause adverse impacts
on sample quality through collection of samples with high
levels of turbidity.  This results in the inclusion of otherwise
immobile artifactual particles which produce an overestima-
tion of certain analytes of interest (e.g., metals or hydrophobic
organic compounds).  Numerous documented problems
associated with filtration (Danielsson, 1982; Laxen and
Chandler, 1982; Horowitz et al., 1992) make this an undesir-
able method of rectifying the turbidity problem, and include
the removal of potentially mobile (contaminant-associated)
particles during filtration, thus artificially biasing contaminant
concentrations low.  Sampling-induced turbidity problems can
often be mitigated by using low-flow purging and sampling
techniques.

Current subsurface conceptual models have under-
gone considerable refinement due to the recent development
and increased use of field screening tools.   So-called
hydraulic push technologies (e.g., cone penetrometer,
Geoprobe®, QED HydroPunch®) enable relatively fast
screening site characterization which can then be used to
design and install a monitoring well network.  Indeed,
alternatives to conventional monitoring wells are now being
considered for some hydrogeologic settings. The ultimate
design of any monitoring system should however be based
upon adequate site characterization and be consistent with
established monitoring objectives.

If the sampling program objectives include accurate
assessment of the magnitude and extent of subsurface
contamination over time and/or accurate assessment of
subsequent remedial performance, then some information
regarding plume delineation in three-dimensional space is
necessary prior to monitoring well network design and
installation. This can be accomplished with a variety of
different tools and equipment ranging from hand-operated
augers to screening tools mentioned above and large drilling
rigs. Detailed information on ground-water flow velocity,
direction, and horizontal and vertical variability are essential
baseline data requirements.  Detailed soil and geologic data
are required prior to and during the installation of sampling
points.  This includes historical as well as detailed soil and
geologic logs which accumulate during the site investigation.
The use of borehole geophysical techniques is also recom-
mended. With this information (together with other site
characterization data) and a clear understanding of sampling
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objectives, then appropriate location, screen length, well
diameter, slot size, etc. for the monitoring well network can be
decided. This is especially critical for new in situ remedial
approaches or natural attenuation assessments at hazardous
waste sites.

In general, the overall goal of any ground-water
sampling program is to collect water samples with no alter-
ation in water chemistry; analytical data thus obtained may be
used for a variety of specific monitoring programs depending
on the regulatory requirements.  The sampling methodology
described in this paper assumes that the monitoring goal is to
sample monitoring wells for the presence of contaminants and
it is applicable whether mobile colloids are a concern or not
and whether the analytes of concern are metals (and metal-
loids) or organic compounds.

II.  Monitoring Objectives and Design
Considerations

The following issues are important to consider prior
to the design and implementation of any ground-water
monitoring program, including those which anticipate using
low-flow purging and sampling procedures.

A.  Data Quality Objectives (DQOs)

Monitoring objectives include four main types:
detection, assessment, corrective-action evaluation and
resource evaluation, along with hybrid variations such as site-
assessments for property transfers and water availability
investigations.  Monitoring objectives may change as contami-
nation or water quality problems are discovered.  However,
there are a number of common components of monitoring
programs which should be recognized as important regard-
less of initial objectives.  These components include:

 1) Development of a conceptual model that incorporates
elements of the regional geology to the local geologic
framework.  The conceptual model development also
includes initial site characterization efforts to identify
hydrostratigraphic units and likely flow-paths using a
minimum number of borings and well completions;

 2) Cost-effective and well documented collection of high
quality data utilizing simple, accurate, and reproduc-
ible techniques; and

 3) Refinement of the conceptual model based on
supplementary data collection and analysis.

These fundamental components serve many types of monitor-
ing programs and provide a basis for future efforts that evolve
in complexity and level of spatial detail as purposes and
objectives expand. High quality, reproducible data collection
is a common goal regardless of program objectives.

High quality data collection implies data of sufficient
accuracy, precision, and completeness (i.e., ratio of valid
analytical results to the minimum sample number called for by
the program design) to meet the program objectives.  Accu-
racy depends on the correct choice of monitoring tools and
procedures to minimize sample and subsurface disturbance
from collection to analysis.  Precision depends on the
repeatability of sampling and analytical protocols.  It can be
assured or improved by replication of sample analyses
including blanks, field/lab standards and reference standards.

B.  Sample Representativeness

An important goal of any monitoring program is
collection of data that is truly representative of conditions at
the site. The term representativeness applies to chemical and
hydrogeologic data collected via wells, borings, piezometers,
geophysical and soil gas measurements, lysimeters, and
temporary sampling points. It involves a recognition of the
statistical variability of individual subsurface physical proper-
ties, and contaminant or major ion concentration levels, while
explaining extreme values.  Subsurface temporal and spatial
variability are facts.  Good professional practice seeks to
maximize representativeness by using proven accurate and
reproducible techniques to define limits on the distribution of
measurements collected at a site.  However, measures of
representativeness are dynamic and are controlled by
evolving site characterization and monitoring objectives.  An
evolutionary site characterization model, as shown in Fig-
ure 1, provides a systematic approach  to the goal of consis-
tent data collection.

Figure 1.  Evolutionary Site Characterization Model

The model emphasizes a recognition of the causes of the
variability (e.g., use of inappropriate technology such as using
bailers to purge wells; imprecise or operator-dependent
methods) and the need to control avoidable errors.
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1)  Questions of Scale

A sampling plan designed to collect representative
samples must take into account the potential scale of
changes in site conditions through space and time as well as
the chemical associations and behavior of the parameters
that are targeted for investigation. In subsurface systems,
physical (i.e., aquifer) and chemical properties over time or
space are not statistically independent.  In fact, samples
taken in close proximity (i.e., within distances of a few meters)
or within short time periods (i.e., more frequently than
monthly) are highly auto-correlated.  This means that designs
employing high-sampling frequency (e.g., monthly) or dense
spatial monitoring designs run the risk of redundant data
collection and misleading inferences regarding trends in
values that aren’t statistically valid.  In practice, contaminant
detection and assessment monitoring programs rarely suffer
these over-sampling concerns. In corrective-action evaluation
programs, it is also possible that too little data may be
collected over space or time.  In these cases, false interpreta-
tion of the spatial extent of contamination or underestimation
of temporal concentration variability may result.

2)  Target Parameters

Parameter selection in monitoring program design is
most often dictated by the regulatory status of the site.
However, background water quality constituents, purging
indicator parameters, and contaminants, all represent targets
for data collection programs.  The tools and procedures used
in these programs should be equally rigorous and applicable
to all categories of data, since all may be needed to deter-
mine or support regulatory action.

C.  Sampling Point Design and Construction

Detailed site characterization is central to all
decision-making purposes and the basis for this characteriza-
tion resides in identification of the geologic framework and
major hydro-stratigraphic units.  Fundamental data for sample
point location include:  subsurface lithology, head-differences
and background geochemical conditions. Each sampling point
has a proper use or uses which should be documented at a
level which is appropriate for the program’s data quality
objectives.  Individual sampling points may not always be
able to fulfill multiple monitoring objectives (e.g., detection,
assessment, corrective action).

1)  Compatibility with Monitoring Program and Data
Quality Objectives

Specifics of sampling point location and design will
be dictated by the complexity of subsurface lithology and
variability in contaminant and/or geochemical conditions.  It
should be noted that, regardless of the ground-water sam-
pling approach, few sampling points (e.g., wells, drive-points,
screened augers) have zones of influence in excess of a few

feet.  Therefore, the spatial frequency of sampling points
should be carefully selected and designed.

2)  Flexibility of Sampling Point Design

In most cases well-point diameters in excess of 1 7/8
inches will permit the use of most types of submersible
pumping devices for low-flow  (minimal drawdown) sampling.
It is suggested that short (e.g., less than 1.6 m) screens be
incorporated into the monitoring design where possible so
that comparable results from one device to another might be
expected.  Short, of course, is relative to the degree of vertical
water quality variability expected at a site.

3)  Equilibration of Sampling Point

Time should be allowed for equilibration of the well
or sampling point with the formation after installation.  Place-
ment of well or sampling points in the subsurface produces
some disturbance of ambient conditions.  Drilling techniques
(e.g., auger, rotary, etc.) are generally considered to cause
more disturbance than direct-push technologies.  In either
case, there may be a period (i.e., days to months) during
which water quality near the point may be distinctly different
from that in the formation. Proper development of the sam-
pling point and adjacent formation to remove fines created
during emplacement will shorten this water quality recovery
period.

III.  Definition of Low-Flow Purging and Sampling

It is generally accepted that water in the well casing
is non-representative of the formation water and needs to be
purged prior to collection of ground-water samples.  However,
the water in the screened interval may indeed be representa-
tive of the formation, depending upon well construction and
site hydrogeology.  Wells are purged to some extent for the
following reasons: the presence of the air interface at the top
of the water column resulting in an oxygen concentration
gradient with depth, loss of volatiles up the water column,
leaching from or sorption to the casing or filter pack, chemical
changes due to clay seals or backfill, and surface infiltration.

Low-flow purging, whether using portable or dedi-
cated systems, should be done using pump-intake located in
the middle or slightly above the middle of the screened
interval.  Placement of the pump too close to the bottom of the
well will cause increased entrainment of solids which have
collected in the well over time.  These particles are present as
a result of well development, prior purging and sampling
events, and natural colloidal transport and deposition.
Therefore, placement of the pump in the middle or toward the
top of the screened interval is suggested.  Placement of the
pump at the top of the water column for sampling is only
recommended in unconfined aquifers, screened across the
water table, where this is the desired sampling point.  Low-
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flow purging has the advantage of minimizing mixing between
the overlying stagnant casing water and water within the
screened interval.

A.  Low-Flow Purging and Sampling

Low-flow refers to the velocity with which water
enters the pump intake and that is imparted to the formation
pore water in the immediate vicinity of the well screen.  It
does not necessarily refer to the flow rate of water discharged
at the surface which can be affected by flow regulators or
restrictions.  Water level drawdown provides the best indica-
tion of the stress imparted by a given flow-rate for a given
hydrological situation.  The objective is to pump in a manner
that minimizes stress (drawdown) to the system to the extent
practical taking into account established site sampling
objectives.  Typically, flow rates on the order of 0.1 - 0.5 L/min
are used, however this is dependent on site-specific
hydrogeology.   Some extremely coarse-textured formations
have been successfully sampled in this manner at flow rates
to 1 L/min.  The effectiveness of using low-flow purging is
intimately linked with proper screen location, screen length,
and well construction and development techniques.  The
reestablishment of natural flow paths in both the vertical and
horizontal directions is important for correct interpretation of
the data.  For high resolution sampling needs, screens less
than 1 m should be used.  Most of the need for purging has
been found to be due to passing the sampling device through
the overlying casing water which causes mixing of these
stagnant waters and the dynamic waters within the screened
interval.  Additionally, there is disturbance to suspended
sediment collected in the bottom of the casing and the
displacement of water out into the formation immediately
adjacent to the well screen.  These disturbances and impacts
can be avoided using dedicated sampling equipment, which
precludes the need to insert the sampling device prior to
purging and sampling.

Isolation of the screened interval water from the
overlying stagnant casing water  may be accomplished using
low-flow minimal drawdown techniques.  If the pump intake is
located within the screened interval, most of the water
pumped will be drawn in directly from the formation with little
mixing of casing water or disturbance to the sampling zone.
However, if the wells are not constructed and developed
properly, zones other than those intended may be sampled.
At some sites where geologic heterogeneities are sufficiently
different within the screened interval, higher conductivity
zones may be preferentially sampled. This is another reason
to use shorter screened intervals, especially where high
spatial resolution is a sampling objective.

B.  Water Quality Indicator Parameters

It is recommended that water quality indicator
parameters be used to determine purging needs prior to
sample collection in each well.  Stabilization of parameters
such as pH, specific conductance, dissolved oxygen, oxida-

tion-reduction potential, temperature and turbidity should be
used to determine when formation water is accessed during
purging.  In general, the order of stabilization is pH, tempera-
ture, and specific conductance, followed by oxidation-
reduction potential, dissolved oxygen and turbidity.  Tempera-
ture and pH, while commonly used as purging indicators, are
actually quite insensitive in distinguishing between formation
water and stagnant casing water; nevertheless, these are
important parameters for data interpretation purposes and
should also be measured.  Performance criteria for determi-
nation of stabilization should be based on water-level draw-
down, pumping rate and equipment specifications for measur-
ing indicator parameters.  Instruments are available which
utilize in-line flow cells to continuously measure the above
parameters.

It is important to establish specific well stabilization
criteria and then consistently follow the same methods
thereafter, particularly with respect to drawdown, flow rate
and sampling device.  Generally, the time or purge volume
required for parameter stabilization is independent of well
depth or well volumes.  Dependent variables are well diam-
eter, sampling device, hydrogeochemistry, pump flow rate,
and whether the devices are used in a portable or dedicated
manner. If the sampling device is already in place (i.e.,
dedicated sampling systems), then the time and purge
volume needed for stabilization is much shorter. Other
advantages of dedicated equipment include less purge water
for waste disposal, much less decontamination of equipment,
less time spent in preparation of sampling as well as time in
the field, and more consistency in the sampling approach
which probably will translate into less variability in sampling
results.  The use of dedicated equipment is strongly recom-
mended at wells which will undergo routine sampling over
time.

If parameter stabilization criteria are too stringent,
then minor oscillations in indicator parameters may cause
purging operations to become unnecessarily protracted. It
should also be noted that turbidity is a very conservative
parameter in terms of stabilization.  Turbidity is always the
last parameter to stabilize. Excessive purge times are
invariably related to the establishment of too stringent turbidity
stabilization criteria.  It should be noted that natural turbidity
levels in ground water may exceed 10 nephelometric turbidity
units (NTU).

C. Advantages and Disadvantages of Low-Flow
(Minimum Drawdown) Purging

 In general, the advantages of low-flow purging
include:

 • samples which are representative of the mobile load of
contaminants present (dissolved and colloid-associ-
ated);

 • minimal disturbance of the sampling point thereby
minimizing sampling artifacts;

 • less operator variability, greater operator control;
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sampling, it is recommended that an in-line water quality
measurement device (e.g., flow-through cell) be used to
establish the stabilization time for several parameters (e.g. ,
pH, specific conductance, redox, dissolved oxygen, turbidity)
on a well-specific basis. Data on pumping rate, drawdown,
and volume required for parameter stabilization can be used
as a guide for conducting subsequent sampling activities.

The following are recommendations to be considered
before, during and after sampling:

 • use low-flow rates (<0.5 L/min), during both purging
and sampling to maintain minimal drawdown in the
well;

 • maximize tubing wall thickness, minimize tubing
length;

 • place the sampling device intake at the desired
sampling point;

 • minimize disturbances of the stagnant water column
above the screened interval during water level
measurement and sampling device insertion;

 • make proper adjustments to stabilize the flow rate as
soon as possible;

 • monitor water quality indicators during purging;
 • collect unfiltered samples to estimate contaminant

loading and transport potential in the subsurface
system.

B.  Equipment Calibration

Prior to sampling, all sampling device and monitoring
equipment should be calibrated according to manufacturer’s
recommendations and the site Quality Assurance Project Plan
(QAPP) and Field Sampling Plan (FSP).  Calibration of pH
should be performed with at least two buffers which bracket
the expected range.  Dissolved oxygen calibration must be
corrected for local barometric pressure readings and eleva-
tion.

C.  Water Level Measurement and Monitoring

It is recommended that a device be used which will
least disturb the water surface in the casing.  Well depth
should be obtained from the well logs.  Measuring to the
bottom of the well casing will only cause resuspension of
settled solids from the formation and require longer purging
times for turbidity equilibration.  Measure well depth after
sampling is completed. The water level measurement should
be taken from a permanent reference point which is surveyed
relative to ground elevation.

D.  Pump Type

The use of low-flow (e.g., 0.1-0.5 L/min) pumps is
suggested for purging and sampling all types of analytes. All
pumps have some limitation and these should be investigated
with respect to application at a particular site.  Bailers are
inappropriate devices for low-flow sampling.

 • reduced stress on the formation (minimal drawdown);
 • less mixing of stagnant casing water with formation

water;
 • reduced need for filtration and, therefore, less time

required for sampling;
 • smaller purging volume which decreases waste

disposal costs and sampling time;
 • better sample consistency; reduced artificial sample

variability.

Some disadvantages of low-flow purging are:
 • higher initial capital costs,
 • greater set-up time in the field,
 • need to transport additional equipment to and from the

site,
 • increased training needs,
 • resistance to change on the part of sampling practitio-

ners,
 • concern that new data will indicate a change in

conditions and trigger an action.

IV.  Low-Flow (Minimal Drawdown) Sampling
Protocols

The following ground-water sampling procedure has
evolved over many years of experience in ground-water
sampling for organic and inorganic compound determinations
and as such summarizes the authors' (and others) experi-
ences to date (Barcelona et al., 1984, 1994; Barcelona and
Helfrich, 1986; Puls and Barcelona, 1989; Puls et. al. 1990,
1992; Puls and Powell, 1992; Puls and Paul, 1995).  High-
quality chemical data collection is essential in ground-water
monitoring and site characterization.  The primary limitations
to the collection of representative ground-water samples
include: mixing of the stagnant casing and fresh screen
waters during insertion of the sampling device or ground-
water level measurement device; disturbance and
resuspension of settled solids at the bottom of the well when
using high pumping rates or raising and lowering a pump or
bailer; introduction of atmospheric gases or degassing from
the water during sample handling and transfer, or inappropri-
ate use of vacuum sampling device, etc.

A.  Sampling Recommendations

Water samples should not be taken immediately
following well development. Sufficient time should be allowed
for the ground-water flow regime in the vicinity of the monitor-
ing well to stabilize and to approach chemical equilibrium with
the well construction materials.  This lag time will depend on
site conditions and methods of installation but often exceeds
one week.

Well purging is nearly always necessary to obtain
samples of water flowing through the geologic formations in
the screened interval.  Rather than using a general but
arbitrary guideline of purging three casing volumes prior to



7

1)  General Considerations

There are no unusual requirements for ground-water
sampling devices when using low-flow, minimal drawdown
techniques.  The major concern is that the device give
consistent results and minimal disturbance of the sample
across a range of low flow rates (i.e., < 0.5 L/min).  Clearly,
pumping rates that cause minimal to no drawdown in one well
could easily cause significant drawdown in another well
finished in a less transmissive formation.  In this sense, the
pump should not cause undue pressure or temperature
changes or physical disturbance on the water sample over a
reasonable sampling range.  Consistency in operation is
critical to meet accuracy and precision goals.

2)  Advantages and Disadvantages of Sampling Devices

A variety of sampling devices are available for low-
flow (minimal drawdown) purging and sampling and include
peristaltic pumps, bladder pumps, electrical submersible
pumps, and gas-driven pumps. Devices which lend them-
selves to both dedication and consistent operation at defin-
able low-flow rates are preferred.  It is desirable that the pump
be easily adjustable and operate reliably at these lower flow
rates. The peristaltic pump is limited to shallow applications
and can cause degassing resulting in alteration of pH,
alkalinity, and some volatiles loss.  Gas-driven pumps should
be of a type that does not allow the gas to be in direct contact
with the sampled fluid.

Clearly, bailers and other grab type samplers are ill-
suited for low-flow sampling since they will cause repeated
disturbance and mixing of stagnant water in the casing and
the dynamic water in the screened interval. Similarly, the use
of inertial lift foot-valve type samplers may cause too much
disturbance at the point of sampling.  Use of these devices
also tends to introduce uncontrolled and unacceptable
operator variability.

Summaries of advantages and disadvantages of
various sampling devices are listed in Herzog et al. (1991),
U. S. EPA (1992), Parker (1994) and Thurnblad (1994).

E.  Pump Installation

Dedicated sampling devices (left in the well) capable
of pumping and sampling are preferred over any other type of
device.  Any portable sampling device should be slowly and
carefully lowered to the middle of the screened interval or
slightly above the middle (e.g., 1-1.5 m below the top of a 3 m
screen).  This is to minimize excessive mixing of the stagnant
water in the casing above the screen with the screened
interval zone water, and to minimize resuspension of solids
which will have collected at the bottom of the well.  These two
disturbance effects have been shown to directly affect the
time required for purging.  There also appears to be a direct
correlation between size of portable sampling devices relative
to the well bore and resulting purge volumes and times. The
key is to minimize disturbance of water and solids in the well
casing.

F.  Filtration

Decisions to filter samples should be dictated by
sampling objectives rather than as a fix for poor sampling
practices, and field-filtering of certain constituents should not
be the default.  Consideration should be given as to what the
application of field-filtration is trying to accomplish.  For
assessment of truly dissolved (as opposed to operationally
dissolved [i.e., samples filtered with  0.45 µm filters]) concen-
trations of major ions and trace metals, 0.1 µm filters are
recommended although 0.45 µm filters are normally used for
most regulatory programs. Alkalinity samples must also be
filtered if significant particulate calcium carbonate is sus-
pected, since this material is likely to impact alkalinity titration
results (although filtration itself may alter the CO

2
 composition

of the sample and, therefore, affect the results).

Although filtration may be appropriate, filtration of a
sample may cause a number of unintended changes to occur
(e.g. oxidation, aeration) possibly leading to filtration-induced
artifacts during sample analysis and uncertainty in the results.
Some of these unintended changes may be unavoidable but
the factors leading to them must be recognized.  Deleterious
effects can be minimized by consistent application of certain
filtration guidelines.  Guidelines should address selection of
filter type, media, pore size, etc. in order to identify and
minimize potential sources of uncertainty when filtering
samples.

In-line filtration is recommended because it provides
better consistency through less sample handling, and
minimizes sample exposure to the atmosphere.  In-line filters
are available in both disposable (barrel filters) and non-
disposable (in-line filter holder, flat membrane filters) formats
and various filter pore sizes (0.1-5.0 µm). Disposable filter
cartridges have the advantage of greater sediment handling
capacity when compared to traditional membrane filters.
Filters must be pre-rinsed following manufacturer’s recom-
mendations.  If there are no recommendations for rinsing,
pass through a minimum of  1 L of ground water following
purging and prior to sampling. Once filtration has begun, a
filter cake may develop as particles larger than the pore size
accumulate on the filter membrane.  The result is that the
effective pore diameter of the membrane is reduced and
particles smaller than the stated pore size are excluded from
the filtrate.  Possible corrective measures include prefiltering
(with larger pore size filters), minimizing particle loads to
begin with, and reducing sample volume.

G.  Monitoring of Water Level and Water Quality
Indicator Parameters

Check water level periodically to monitor drawdown
in the well as a guide to flow rate adjustment.  The goal is
minimal drawdown (<0.1 m) during purging.  This goal may be
difficult to achieve under some circumstances due to geologic
heterogeneities within the screened interval, and may require
adjustment based on site-specific conditions and personal
experience.  In-line water quality indicator parameters should
be continuously monitored during purging.  The water quality
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introducing field contaminants into a sample bottle while
adding the preservatives.

The preservatives should be transferred from the
chemical bottle to the sample container using a disposable
polyethylene pipet and the disposable pipet should be used
only once and then discarded.

After a sample container has been filled with ground
water, a Teflon™ (or tin)-lined cap is screwed on tightly to
prevent the container from leaking.  A sample label is filled
out as specified in the FSP.  The samples should be stored
inverted at 4oC.

Specific decontamination protocols for sampling
devices are dependent to some extent on the type of device
used and the type of contaminants encountered.  Refer to the
site QAPP and FSP for specific requirements.

I.  Blanks

The following blanks should be collected:

(1) field blank: one field blank should be collected from
each source water (distilled/deionized water) used for
sampling equipment decontamination or for assisting
well development procedures.

(2) equipment blank: one equipment blank should be
taken prior to the commencement of field work, from
each set of sampling equipment to be used for that
day. Refer to site QAPP or FSP for specific require-
ments.

(3) trip blank: a trip blank is required to accompany each
volatile sample shipment.  These blanks are prepared
in the laboratory by filling a 40-mL volatile organic
analysis (VOA) bottle with distilled/deionized water.

V.  Low-Permeability Formations and Fractured
Rock

The overall sampling program goals or sampling
objectives will drive how the sampling points are located,
installed, and choice of sampling device.  Likewise, site-
specific hydrogeologic factors will affect these decisions.
Sites with very low permeability formations or fractures
causing discrete flow channels may require a unique monitor-
ing approach. Unlike water supply wells, wells installed for
ground-water quality assessment and restoration programs
are often installed in low water-yielding settings (e.g., clays,
silts).  Alternative types of sampling points and sampling
methods are often needed in these types of environments,
because low-permeability settings may require extremely low-
flow purging (<0.1 L/min) and may be technology-limited.
Where devices are not readily available to pump at such low
flow rates, the primary consideration is to avoid dewatering of

indicator parameters monitored can include pH, redox
potential, conductivity, dissolved oxygen (DO) and turbidity.
The last three parameters are often most sensitive.  Pumping
rate, drawdown, and the time or volume required to obtain
stabilization of parameter readings can be used as a future
guide to purge the well.  Measurements should be taken
every three to five minutes if the above suggested rates are
used.  Stabilization is achieved after all parameters have
stabilized for three successive readings.  In lieu of measuring
all five parameters, a minimum subset would include pH,
conductivity, and turbidity or DO.  Three successive readings
should be within ± 0.1 for pH, ± 3% for conductivity, ± 10 mv
for redox potential, and ± 10% for turbidity and DO.  Stabilized
purge indicator parameter trends are generally obvious and
follow either an exponential or asymptotic change to stable
values during purging.  Dissolved oxygen and turbidity usually
require the longest time for stabilization.  The above stabiliza-
tion guidelines are provided for rough estimates based on
experience.

H.  Sampling, Sample Containers, Preservation and
Decontamination

 Upon parameter stabilization, sampling can be
initiated.  If an in-line device is used to monitor water quality
parameters, it should be disconnected or bypassed during
sample collection. Sampling flow rate may remain at estab-
lished purge rate or may be  adjusted slightly to minimize
aeration, bubble formation, turbulent filling of sample bottles,
or loss of volatiles due to extended residence time in tubing.
Typically, flow rates less than 0.5 L/min are appropriate.  The
same device should be used for sampling as was used for
purging.  Sampling should occur in a progression from least to
most contaminated well, if this is known.  Generally, volatile
(e.g., solvents and fuel constituents) and gas sensitive (e.g.,
Fe2+, CH4, H2S/HS-, alkalinity) parameters should be sampled
first.  The sequence in which samples for most inorganic
parameters are collected is immaterial unless filtered (dis-
solved) samples are desired.  Filtering should be done last
and in-line filters should be used as discussed above.  During
both well purging and sampling, proper protective clothing
and equipment must be used based upon the type and level
of contaminants present.

The appropriate sample container will be prepared in
advance of actual sample collection for the analytes of
interest and include sample preservative where necessary.
Water samples should be collected directly into this container
from the pump tubing.

Immediately after a sample bottle has been filled, it
must be preserved as specified in the site (QAPP).  Sample
preservation requirements are based on the analyses being
performed (use site QAPP, FSP, RCRA guidance document
[U. S. EPA, 1992]  or EPA SW-846 [U. S. EPA, 1982] ).  It
may be advisable to add preservatives to sample bottles in a
controlled setting prior to entering the field in order to reduce
the chances of improperly preserving sample bottles or
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the well screen. This may require repeated recovery of the
water during purging while leaving the pump in place within
the well screen.

Use of low-flow techniques may be impractical in
these settings, depending upon the water recharge rates.
The sampler and the end-user of data collected from such
wells need to understand the limitations of the data collected;
i.e., a strong potential for underestimation of actual contami-
nant concentrations for volatile organics, potential false
negatives for filtered metals and potential false positives for
unfiltered metals.  It is suggested that comparisons be made
between samples recovered using low-flow purging tech-
niques and samples recovered using passive sampling
techniques (i.e., two sets of samples).  Passive sample
collection would essentially entail acquisition of the sample
with no or very little purging using a dedicated sampling
system installed within the screened interval or a passive
sample collection device.

A.  Low-Permeability Formations (<0.1 L/min
recharge)

1. Low-Flow Purging and Sampling with Pumps

a. “portable or non-dedicated mode” - Lower the pump
(one capable of pumping at <0.1 L/min) to mid-screen
or slightly above and set in place for minimum of 48
hours (to lessen purge volume requirements).  After 48
hours, use procedures listed in Part IV above regard-
ing monitoring water quality parameters for stabiliza-
tion, etc., but do not dewater the screen. If excessive
drawdown and slow recovery is a problem, then
alternate approaches such as those listed below may
be better.

b.  “dedicated mode” - Set the pump as above at least a
week prior to sampling; that is, operate in a dedicated
pump mode.  With this approach significant reductions
in purge volume should be realized. Water quality
parameters should stabilize quite rapidly due to less
disturbance of the sampling zone.

2.  Passive Sample Collection

Passive sampling collection requires insertion of the
device into the screened interval for a sufficient time period to
allow flow and sample equilibration before extraction for
analysis.  Conceptually, the extraction of water from low
yielding formations seems more akin to the collection of water
from the unsaturated zone and passive sampling techniques
may be more appropriate in terms of obtaining “representa-
tive” samples.  Satisfying usual sample volume requirements
is typically a problem with this approach and some latitude will
be needed on the part of regulatory entities to achieve
sampling objectives.

B.  Fractured Rock

In fractured rock formations, a low-flow to zero
purging approach using pumps in conjunction with packers to
isolate the sampling zone in the borehole is suggested.
Passive multi-layer sampling devices may also provide the
most “representative” samples. It is imperative in these
settings to identify flow paths or water-producing fractures
prior to sampling using tools such as borehole flowmeters
and/or other geophysical tools.

After identification of water-bearing fractures, install
packer(s) and pump assembly for sample collection using
low-flow sampling in “dedicated mode” or use a passive
sampling device which can isolate the identified water-bearing
fractures.

VI.  Documentation

The usual practices for documenting the sampling
event should be used for low-flow purging and sampling
techniques.  This should include, at a minimum:  information
on the conduct of purging operations (flow-rate, drawdown,
water-quality parameter values, volumes extracted and times
for measurements), field instrument calibration data, water
sampling forms and chain of custody forms.  See Figures 2
and 3 and “Ground Water Sampling Workshop -- A Workshop
Summary” (U. S. EPA, 1995) for example forms and other
documentation suggestions and information. This information
coupled with laboratory analytical data and validation data are
needed to judge the “useability” of the sampling data.

VII. Notice

The U.S. Environmental Protection Agency through its Office
of Research and Development funded and managed the
research described herein as part of its in-house research
program and under Contract No. 68-C4-0031 to Dynamac
Corporation.  It has been subjected to the Agency's peer and
administrative review and has been approved for publication
as an EPA document.  Mention of trade names or commercial
products does not constitute endorsement or recommenda-
tion for use.
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Figure 2.  Ground Water Sampling Log

Project _______________ Site _______________ Well No. _____________ Date _________________________

Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ____________

Sampling Device _______________ Tubing type _____________________ Water Level  __________________

Measuring Point ___________________ Other Infor ________________________________________________

____________________________________________________________________________________________

Sampling Personnel  __________________________________________________________________________

Type of Samples Collected

_______________________________________________________________________________________________

Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3

Time pH Temp Cond. Dis.O Turb. [  ]Conc Notes2
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Figure 3. Ground Water Sampling Log  (with automatic data logging for most water quality
parameters)

Project _______________ Site _______________ Well No. _____________ Date ________________________

Well Depth ____________ Screen Length __________ Well Diameter _________ Casing Type  ___________

Sampling Device _______________ Tubing type _____________________ Water Level  _________________

Measuring Point ___________________ Other Infor _______________________________________________

___________________________________________________________________________________________

Sampling Personnel  _________________________________________________________________________

Type of Samples Collected

_______________________________________________________________________________________________

Information:  2 in = 617 ml/ft,  4 in = 2470 ml/ft:  Vol cyl  = Br2h,  Vol sphere  = 4/3B r3

Time Pump Rate Turbidity Alkalinity [     ] Conc Notes
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WATER LEVEL SUMMARY

OTHER

WATER REMOVED:

T/PVC

AFTER DEVELOPING:

CLARITY BEFORE:

COLOR BEFORE:

BOTTOM OF FILTER PACK

GALLONS

WELL DEVELOPMENT

HOURS

CHECKED BY:

DATE

0

WATER ADDED:

GALLONS

FROM

ODOR (IF PRESENT):

TIME DEVELOPING:

DEVELOPMENT METHOD:

T/PVC

T/PVC

TIME

T/PVC

SWE MEASUREMENT

BEFORE DEVELOPING:

FROM

TYPE OF RISER:

PIPE SCHEDULE:

SURF. CASING DIAMETER:
FROM

FROM

PIPE JOINTS:

SOLVENT USED?

SCREEN TYPE:

SCR. SLOT SIZE:

__________________________________

__________________________________

BOREHOLE DIAMETER:

____________ INCH

GROUT

BENTONITE SEAL

TOP OF SCREEN

INSTALLED BY:

CASING AND SCREEN DETAILSDEPTH BELOW OR ABOVE 
GROUND SURFACE (FEET)

GROUND SURFACE

__________________________________

__________________________________

__________________________________

 PROJ. NAME: 0 WELL ID:

 PROJ. NO: 0 DATE 
INSTALLED:

ELEVATION

(BENCHMARK: USGS)

TOP OF CASING

CEMENT SURFACE PLUG

BACKFILL MATERIAL

HOLE BOTTOM

BENTONITE PLUG

GROUT/BACKFILL MATERIAL

WELL CONSTRUCTION DIAGRAM
R
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WELL ID SURFACE 
SEAL LOCK WELL 

CAP

CHECKED BY DATESIGNED DATE

DEGREE OF IMMOBILITY 
OF PROTECTIVE CASING

PERMANENT 
LEGIBLE 
LABELS

DATE:

0

PROTECTIVE 
CASING

EASE OF INSERTING / 
REMOVING BAILER

SAMPLER NAME:

SEDIMENT IN 
WELL

PROJECT NAME: 0

0

COMMENT

WELL INSPECTION REPORT

PROJECT NO.:
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Appendix E 
Chain of Custody Form



             Analyses Requested For Lab Use Only 
 FSC: _____________  
 SCR #: ___________  

Please print. Instructions on reverse side correspond with circled numbers. 

Analysis Request/ Environmental Services Chain of Custody 
 

 
 

Client: ____________________________________ Acct. #: _______________

Project Name/#: ____________________________ PWSID #: _____________

Project Manager:____________________________ P.O.#: ________________

Sampler: __________________________________ Quote #: ______________

Name of state where samples were collected: ____________________  

 Date  Time 
Sample Identification Collected Collected  Remarks  

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________________________________

G
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om
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W
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 o
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s 

Turnaround Time Requested (TAT) (please circle):   Normal     Rush 
(Rush TAT is subject to Lancaster Laboratories approval and surcharge.) 
Date results are needed: ____________________________________  
Rush results requested by (please circle):     Phone     Fax  E-mail 
Phone #:_____________________ Fax #: _______________________  
E-mail address: ____________________________________________  

Data Package Options (please circle if required) SDG Complete? 
QC Summary Type VI (Raw Data)  Yes       No 
Type I (Tier I) GLP  Site-specific QC required?  Yes     No 
Type II (Tier II) Other  (If yes, indicate QC sample and submit triplicate volume.) 
Type III (NJ Red. Del.)  Internal Chain of Custody required? Yes   No 
Type IV (CLP)   

Relinquished by: Date Time Received by: Date Time 
 
 
Relinquished by: Date Time Received by: Date Time 
 
 
Relinquished by: Date Time Received by: Date Time 
 
 
Relinquished by: Date Time Received by: Date Time 
 
 
Relinquished by: Date Time Received by: Date Time 

Te
m

pe
ra
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 o
f s
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up
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ip
t (

if 
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Lancaster Laboratories, Inc., 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425    (717) 656-2300   
Copies: White and yellow should accompany samples to Lancaster Laboratories.  The pink copy should be retained by the client.   
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2102  Rev.  6/5/03 

For Lancaster Laboratories use only 

Acct. # _____________Group# _____________Sample #________________________  
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Appendix F 
Laboratory Bottle Label 



Lancaster Laboratories, Inc. • 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 • 717-656-2300   Fax: 717-656-2681 

 
Bottle Request and Sample Submission Form 

 
Project Information Bottle Shipping Information  Optional Information 

Project/Site ID:  Company:  Lab Address 2425 New Holland Pike 
Location:  Address:  City, State, ZIP: Lancaster, PA  17601 

City, State, ZIP:  City, State, ZIP:  Contact:  

Project #:  Contact:  Phone: 717-656-2308, Ext. 

Company:  Phone:  Fax:  

Client Contact:  Date Needed:  E-mail:  

Consultant:  Other: Client Acct. #:  

Report to MDL? Yes           No  

 

  

 
 

 
Report To (Original) Report To (Copy)  Invoice Information 

Company:  Company:  Company:  
Address:  Address:  Address:  

City, State, ZIP:  City, State, ZIP:  City, State, ZIP:  

Contact:  Contact:  Contact:  

Phone:  Phone:  PO #:  

Fax:  Fax:  Other: 

E-mail:  E-mail:   

Hard copy     E-mail Excel     E-mail PDF Hard copy     E-mail Excel     E-mail PDF  

TAT: Std.     RUSH Due Date:  TAT: Std.     RUSH Due Date:   

 

 
 

 
Analysis/Cmpd. List 

(e.g., BTEX) 
Method 

(e.g., 8260) # Solid # Aqueous 
    
    
    
    
    
    
    
    
    
    
    
    
    
    

 

    
QC Samples     

MS/MSD:     
Field/Equip. Blank:     

Trip Blank:     
DI Water:     

 
Soil Volatiles Data Deliverables 

Volatiles 5035 low-level Encore (3 per sample) Full “CLP level” DP 
Volatiles 5035 high-level Encore (1 per sample) Other:  
Volatiles methanol vials Electronic data deliverables format:  

 

3349.03 



Appendix G 
Health and Safety Plan 

RMT, Inc. I L.E. Carpenter & Company 
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Risk Analysis (RA) 
(Required for all RMT field projects.) 

)l. General Information 
Business Unit: |3 Environmental Consulting, Construction, or Remediation 

• SmartBurn™ 

Client Name: L.E. Carpenter & Company Project #: 6527.26 Task#: 
Project Name: L.E. Carpenter Site Work Project Manager: Nicholas Clevett 
Street Address: 170 N. Main St City, State, ZIP Wharton, NJ 07885 
Prepared By: JgHraeflOfrfalfoorde Date: November 6 

VT\ r Approved By: (PM) Approved By: oWwj =iA>>e«vt«aiffC) 
NicholasVlevett Jennifer Oven oode 

Date: 11/14/08 Date: 11/14/08 

Proposed Date(s) of Work: November 2008 to December 2009. 

Proposed Scope of Work On Site: 
The proposed scope of work includes the installation and surveying of soil borings, temporary groundwater 
monitoring points, building surveying, IDW management, and groundwater low-flow sampling. Specifics are as 
follows: 

Soil Boring Installation: 
1. Installation of soil borings. Screen soil cores with visual, PID, and Oil-N-Soil kits. 
2. Containerize soil cuttings in fifty-five gallon drums. 
3. Collect soils samples. 

Temporary Monitoring Well Installation: 
1. Installation of temporary groundwater monitoring points. 
2. Containerize soil cuttings in fifty-five gallon drums. Decon and development water will be contained in 

the onsite tank. 
3. Decontaminate all equipment using an industrial detergent (e.g., alconox) and rinse between sample 

locations. 
4. Horizontal and vertical survey inner casing, and adjacent ground of installed monitoring point. 

Groundwater Sampling: 
1. Collect water elevation measurements. 
2. Collect groundwater sample(s) using low-flow sampling methods. 

RMT Role(s) On Site: 
O RMT Staff Will Not Be On Site (RA is for subcontractor information only) 

• Resident Project Representative (e.g., RPR, "Observe and Document") 

• Construction Manager (e.g., CM, Managing/General Contractor) 

13 Representative for Client (e.g., "Agent for Owner") 

General On-site Consulting/Engineering Services 

13 Other 

El Soil Sampling El Solid Waste Sampling 13 Liquid Waste Sampling 
l: \ WPCRMX Plt\00-06527\ 26\APPENDIXG_HASP.DOC 11/14/08 RISK ANALYSIS (FORM FUjl) (04106105) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

13 Groundwater Sampling Q Surface Water Sampling • Wastewater Sampling 

• Sediment Sampling • Surveying • Specify 

1: \ WPCRM\PjT\00-06527\26 \ APPENDIXGJ1ASP.DOC 11114/08 2 RISK ANALYSIS (FORM F401) (04106/05) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

Major 
Project Tasks 

RMT Subcontractor 
Task Task 

Minimum PPE Level Required 
see HSP for details 

(suggested levels for Subcontractor work) 
1. Installation of groundwater 

monitoring points. 
13 13 • N/A 3 D • C • B • A 

2. Containerize soil cuttings in fifty-five 
gallon drums. Decon, and 
development water will be contained 
in the onsite poly tank. 

13 •
 

Z
 

>
 

3 D • c • B • A 

3. Collect soil samples. m • • N/A 3 D • C • B • A 
4. Decontaminate all equipment using 

an industrial detergent (e.g. alconox) 
and rinse between sample locations. 

13 • N/A E D • C • B • A 

5. Horizontal and vertical survey inner 
casing, and adjacent ground of 
installed monitoring points. 

• 13 • N/A ^ D • C • B • A 

6. Collect water elevation 
measurements. 

13 • • N/A E3 D • C • B • A 

7. Collect groundwater samples using 
low-flow sampling methods 

• • N/A 3 D • C • B • A 

8. • • • N/A • D • C • B • A 
9. • • • N/A • D • C • B • A 
10. • • • N/A • D • C • B • A 
11. • • • N/A • D • C • B • A 
12. • • • N/A • D • C • B • A 
13. • • • N/A • D • C • B • A 
14. • • • N/A • D • c • B • A 
15. • • • N/A • D • C • B • A 
16. • • • N/A • D • C • B • A 
17. • • • N/A • D • C • B • A 
18. • • • N/A • D • C • B • A 
19. • • • N/A • D • c • B • A 
20. • • • N/A • D • c • B • A 
21. • • • N/A • D • c • B • A 
22. • • • N/A • D • C • B • A 
23. • • • N/A • D • C • B • A 
24. • • • N/A • D • C • B • A 

1: \ WPCRM \ PJTUXm627\2$\APPENDIXCJiASP.DOC 11114/08 3 RISK ANALYSIS (FORM F401) (04/06/05) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

25. 

26. 

27. 

28. 

29. 

30. 

• • • N/A • D • C • B • A 
• • • N/A • D • C • B • A 
• • • N/A • D • c • B • A 
• • • N/A • D • c • B • A 
• • • N/A • D • c • B • A 
• • • N/A • D • c • B • A 

2. Contingency Planning 
1 ;• . - -.;\>.-LOCALEl^RdEI VCY RESOURCES: 

Ambulance: 911 Emergency Room: 911 
Police: 911 Fire Department: 911 
USEPA Contact: • N/A • Specify: Poison Control Center: 1-800-222-1222 

• Specify: 
Other (client services offered, etc.): 

. ... • ITERESOtRCTS:.' f i \ ' \ 
Drinking Water Supply E RMT • Subcontractor O Client 
Wash Water Supply E RMT El Subcontractor • Client 
Telephone - Land Line • Subcontractor El Client 
Telephone - Cellular El RMT El Subcontractor 
First Aid Kit El RMT El Subcontractor 
Fire Extinguisher E RMT El Subcontractor El Client 
Emergency Shower • RMT • Subcontractor • Client 
Eye Wash • RMT • Subcontractor • Client 
Other: • RMT • Subcontractor • Client 

I: \ WPGRM \ PJT\ 0046527X26\APPENDIXGJHASP.DOC 11/14103 4 RISK ANALYSIS (FORM F401) (04/06/05) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

1 * n«nrnirvcnKrr<irTe. 

RMT Technical Contact: Jim Dexter, 616-975-5415 (office), 616-915-3658 (cell) 
RMT Project Manager (PM): Nicholas Clevett: 616-975-5415 (office), 616-780-2398 (cell) 
RMT Corporate Health & Safety Manager (CHSM): 
- Confined Space Permits 
- Air Monitoring Plans 
- Scaffolding Permits 
- Demolition Plan Approval 

Jason Chevallard 
864/234-9369 (work) 
864/525-8357 (cell) 

Radiation Safety Officer (RSO): John Hanson 
608/662-5238 (work) 
608/220-2502 (cell - emergency only) 
608/222-4588 (home - emergency only) 

RMT Health & Safety Coordinator (HSC): 
- Excavation Permits 
- Hot Work Permits 
- Lockout/Tagout Permits 
- Traffic Control Plan Approval 
- Lighting Plan Approval 

Jennifer Overvoode 
616/975-5415 (work) 
616/915-3685 (home/cell) 

RMT Field Contact: Scot Middlebrook, 616-975-5415 (office), 616-915-3496 (cell) 
| Contractor Contact N/A 
| Client Contact: N/A 

Emergency Route (provide detailed directions and/or attach a map): 

The emergency route should be driven at least once before fieldwork begins, to verify that the planned route is 
feasible. Hospitals or clinics identified for emergency medical care should also be contacted, to verify that 
emergency care is provided at that location. Verify the exact location of the medical facility during this call. 

Hospital: DOVER GENERAL (St. Clare's) Other: 
HOSPITAL 

24 JARDINE ST, DOVER, NJ (see 

attached map) 

Phone: (973) 989-3000 

•> 

/: \ WPGRM \ PJT\00LJ6527\26 \ APPENDIXG_HASP.DOC 11/14/08 
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Risk Analysis (RA) 
(Required for all RMT field projects.) 

^^Emergency Procedures: 
^^Plf an emergency develops at the site, the first responder should take the following course of action: 

• Notify the proper emergency services for assistance. 

• Notify other personnel at the site. 

• As soon as possible, contact the RMT Incident Reporting Operator to inform them of the incident. 

• Prepare a summary report of the incident for the client representative as required. 

Emergency Equipment Required On Site: 

13 First Aid Kit gj] Fire Extinguisher 

3 Emergency Eye Wash • Spill Control Media 

• Emergency Shower • Other: 

Investigation of Near Miss Incident and Initial Report of Incident/Exposure: 
RMT employees are required to report any incident, near miss, or injury, as soon as possible, by contacting the 
following: 

3 RMT Incident Report Operator [3 Notify supervisor 13 Notify project manager 
866-902-4577 

• • Notify client • Complete client report: 
(name): 

(phone number) 

The incident report submittal operator will obtain the necessary information from the employee and enter the 

information into the H&S incident database. All appropriate H&S, HR, and legal staff will be notified and will 
follow up as necessary. 

Note: Pursuant to RMT's "Drug and Substance Abuse" policy (#45), RMT may require employees or 
subcontractors to be tested upon reasonable suspicion, following accidents or incidents during work 
activities, or during travel to or from a project site. Client policies may be more stringent in regard to 
procedures following an accident. Project managers must be aware of these and inform employees and 
subcontractors of any additional requirements. 

J: \ WPGRM\PJT\00-06527\26\APPEND1XG_HASP.DOC 11/14/08 6 RISK ANALYSIS (FORM F401> (04/06/05) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

3. Site Classification 
I, , Identification of Potential Hazards ' YES NO SITE TYPE"' 

1. Is the work a Phase IESA (i.e., supervised plant walk-through, etc) • El 1 
2. Is the work being performed solely by a subcontractor (i.e., RMT not on site) • El 1 
3. Is the work just a supervised inspection for process evaluation, other inspections, 

meetings, records review, or a tour? 
• El 1 

4 * Is die work completely absent any chemical, physical, biological, or radiological 
hazards which would require a site specific health and safety plan? 

• El 1 

5. Does the work include any mandatory client H&S requirements? • El 1,2, or 3 
6. Does the project include on-site work other than office type areas? El • 2 or 3 
7. Do® the proposed work scope involve any of the following: 

Known and controlled chemical or biological hazards El • 2 
Unprotected work at elevation (fall protection required) • El 2 
Invasive activities (i.e., Phase II ESA, UST Removal, sampling, etc.) El • 2 or 3 
Exposure to ionizing radiation (i.a, using nuclear gauges, etc) • El 2 or 3 
Open excavations/trench® (competent person may be required on site) • El 2 or 3 
Confined space entry (permit may be required) • El 2 or 3 
The use of scaffolding (qualified inspections are required) • El 2 or 3 
Heavy equipment El • 2 or 3 
Facility maintenance (O&M, piping, electrical, lockout/tagout, etc.) • El 2 or 3 
Underground utilities may be encountered El • 2 or 3 
Overhead utiliti® may be encountered El • 2 or 3 
Stack testing • El 2 or 3 
Geotechnical drilling El • 2 or 3 
Demolition Activiti® with known or suspected contamination • El 2 or 3 
Unknown or uncontrolled chemical or biological hazards El • 3 
Known and uncontrolled chemical or biological hazards El • 3 
Waste sampling El • 3 
Construction activiti® with known or suspected contamination • El 3 

Remedial activiti® (RCRA, CERCLA, EnviroBlend®, Oxigent, etc) • El 3 
8. Is the work regulated by 29 CFR 1910.120 (OSHA) or 30 CFR (MSHA)? El n 3 
9. Is the work regulated by NPL, CERCLA, RCRA, TSD, or SARA? El n 3 

Site Type Designation: 
O Type 1 Known and controlled hazards associated with consulting/engineering services 
• Type 2 Known and controlled hazards, but with invasive, hazardous activities and/or civil/mechanical 

constniction related services, or sampling 
EI Type 3 Unknown and/or uncontrolled hazards associated with corrective action clean-up, and/or 

remediation of hazardous substances 

^wPGmxPmot^siy^APPBm,xcjiASP.DOC wwos 7 risk analyse vormhov moaos, 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

4. Site Characterization 
Client Requirement(s)1: gj None • Site Orientation • H&S Orientation 

• Permits or Other Requirements (specify and attach, if available): 
Site Information: gl Map/Diagram (attach) • Map/Diagram Unavailable 

g| Inactive Site • Active Site (specify below) 
General Environmental Concerns: 13 Contaminated Water • Wastewater • Dust 

g| Contaminated Soil • Solid Waste • Noise 
• Contaminated Air • Waterways • Other: 

Site Security/Access Control: • None • On Site 

g| Other (explain): Gated/Locked Fence 
Amenities Available for Work: D None g| Waste Storage 13 Restrooms 

g] Tools/Equipment g| Office/Trailer g! Supplies Storage 
Storage Space 

Utilities Available For Work: • None gj As Listed: water supply, restrooms, 
electric supply 

Medical Services Available: 13 None On Site • As Listed: 
Facility Alarms/Signals: g| None • As Listed: 
Traffic/Parking/Railway Issues: g| None • As Listed (On-Site/Off-Site): 
0 Permits Required (specify)2: • RMT: • Local: • State: 

• Federal: • Other: 13 N/A 
13 Utility Locate Service(s): 13 On Site • Client • Other: 

1 If relvine on the client for anv sneofir hara 

D Off Site • Diggers Hotline 

• Julie, Inc. 

• One Call 

• N/A 
m J * M wiiuui/ xiiipicuiciticu wuiiuut ana enecnveness snouici De documented prior 

to beginning any work activities. This is recommended for all field projects. 
2 Permit examples: Utilities (electrical, water, gas, etc.); Excavations; Explosives; Cranes; Burning; Fuel storage; Traffic control; Hoists; Cutting; 

Welding; Demolition; Confined space; Restricted access areas; etc 

Detailed Physical Description of Site/Facility: E Map/Diagram Attached 

Site Activities/Current Operations: £3 None |3 As Specified: Past Operations include a 
manufacturing facility for vinyl wall covering (1943-1987). The site was operated as an iron mine from the mid-
1700's through the late 1800's. 

Other Concurrent Site Activities, Work, and/or Other Adjacent Hazards or Concerns: 
• None As Specified: 

• Schools • Daycare • Hospital • Airport 
g] Residential • Offices Q Shopping • Other 

1:\WPGRM\P}T\00-06527\26\APPENDIXG_HASP.DOC 11114/08 8 RISK ANALYSIS (FORM F401) (04/06/05) 



Risk Analysis (RA) 
(Required for all RMT field projects.) 

•

'TYPE 1" Site Acknowledgment Statement (if applicable): 

As an employee of RMT, Inc., I have reviewed the Risk Analysis (RA). I hereby acknowledge that I have received 
the RA, and that I agree that the work area is a "Type 1" site that does not require a detailed Health & Safety Plan 
(HSP). If during work activities there are additional hazards identified, I will communicate those to the Project 
Manager (PM) and the Health & Safety Coordinator (HSC), and an updated RA will be prepared. 

Signatures of RMT Site Personnel: 

• Date: 

Date: 

Date: 

Date: 

RISK ANALYSIS (FORM F401) (04/06/05) 
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Risk Analysis (RA) 

(Required for all RMT Type 2 or Type 3 field projects.) 

4. Hazard Evaluation 

Potential Chemical, Biological, or Radiological Hazards 

^m Substance 
Name 

Specific.' 
Applicable 

Standard' 

'fPhysiisarr 

State a 

: . 
Aq, Vap, 

-K P) 
Physical 

Cl,.„ 

. ,TBT««TJ)4' -

Exposure <« 
(Inh, Ing, 

•Abs, Con, 

|Mh 
General01 
.Control 
Measdwa 

: Admin,, -
-OYPPEJ'U 

* Kb 
i 

SgJjBSffi 

'IF. 

1 . 

, I * 1 

% ~ vpte 
7 V.'V. (rnm 

1 " -'v. 

H 
rV' ft ̂  

« , * •  * ' *  

UEtw 

rgsa^™fe«^ 

llllllillillllill 
SigBi 
SfMraBai 

liilllg! 
sehIHHSPI PFBGHHWHF 

ACGIH 

(C,ST,TWA) 
• - S fgJ :> ; » 

• 

OSHA ' 
PEL 

(C, ST, TWA) 
U) T 

Toluene Aq, L, Vap 123 ppm Inh, Abs, 
Ing, Con 

GGPPP PPE 8.82 21 1.1 7.1 500 ppm 500 ppm TWA 200 ppm 
C 200 ppm 
500 ppm (10-
min. maximum 
peak) 

Xylenes Aq, L, Vap 11 ppm Inh, Abs, 
Ing, Con 

PPE 8.44-
8.56 

7-9 0.9-1.1 6.7-7:0 900 ppm 100 ppm TWA 
150 ppm STEL 

1(W ppm (435 
mg/m3) 

Ethyl Benzene Aq, L, Vap 1.88 ppm Inh, Ing, Con PPE 8.76 7 0.8 6.7 800 ppm 
(10%LEL) 

100 ppm TWA 
125 ppm STEL 

l'OO ppm (435 
mg/m3) 

Bis-(2-ethylhexyl) 
phthalate (DEHP) a.k.a. 
Di-sec octyl phthalate 

Aq, L, S 14 ppm 
(Aq), 
14,000 
ppm (S) 

Inh, Ing, Con PPE n/a <0.01 0.3 
(474oF) 

n/a Ca [5000 
mg/m3] 

5 mg/m3 TWA 5mg/m3 

(1) Use OSHA regulated name, not elemental forms. If available, attach MSDS. Identify any sample preservative or O&M chemicals or subcontractor chemicals in this table also. 
(2) S = Solids, L = Liquid, G = Gas, Aq = Aqueous, Vap = Vapor, F = Fume, P = Airborne Particulate 
(3) If available, attach laboratory results or summary tables. 
(4) Inh = Inhalation Hazard, Ing = Ingestion Hazard, Abs = Absorption Hazard, Con = Contact Hazard, Ext = External Exposure Hazard 
(5) See the following sections for detailed control measures: personal protection equipment (PPE), Air Monitoring (Admin), or Site Control (Admin and Eng.). 
(6) IP - Ionization Potential, VP = Vapor Pressure, LEL = Lower Explosive Limit, UEL = Upper Explosive Limit, N/A = Not Applicable, N.D. = Not Determined 
(7) IDLH = Immediately Dangerous to Life and Health. NEVER enter IDLH conditions on site without proper respiratory protection. 
(8) C = Ceiling Value, ST= Short-Term Exposure Limit, TWA = Time-Weighted Average, None Est. = None Established 
(9) R = Respirable Limit, T = Total Limit 
(10) Warning Properties: Good (G), Poor (P), None (N) 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

4. Hazard Evaluation (continued) 

Site Specific Physical Hazards 

HAZARD 2L ^ SPEQFIC CON TROL MEASURE 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

ia 

• 
PHYSICAL HAZARD 

Aboveground Storage 
Tanks (AST) 

GENERAL CONTROL MEASURE 

Be aware of any above ground storage tanks and the type of material being stored in them. Be 
aware of die potential of spills, fires, explosions, etc., while working near the tanks. Stay clear 
of tanks whenever possible, and be aware of any equipment operators near the tank(s). 

Animals (dogs, etc) Be aware of any animals on site or adjacent to the site. Appropriate care should be taken if 
any feral (wild) animals are encountered, 

• Blasting/Explosives RMT personnel shall not handle any explosive devices or materials. RMT personnel should 
understand the blasting procedures being used by the subcontractor, and all of the associated 
health & safety precautions. The subcontractor shall handle, store, and use the explosives in 
accordance with 29 CFR 1926.900, Subpart H and U. 

• Boat or Barge A boat or barge should be used that is adequately stable for the type of activity conducted. 
The boat or barge should have all of the appropriate and current licensing and registrations 
required by the applicable regulatory agencies. All applicable laws and regulations will be 
followed when launching the boat or barge, and when navigating to and from the work site. 
Personal floatation devices should always be worn while navigating the boat or barge. 
The boat must be equipped with the following approved United States Coast Guard (USCG) 
safety equipment: 

— A Type I, II, or HI personal flotation device (PFD) for every person aboard 
(should be worn while navigating) 

The following equipment is recommended: 
— A Type IV throwable PFD 
— Audible distress signal device (air horn, Whistle) 
— Fire extinguisher (if engine-propelled) 
— Auxiliary propulsion (spare paddles, trolling motor) 
— Bow and stem lines 
— Anchor and anchor line 
— First aid kit 
— Visual distress signal device(s) (flares, dyes) 
— Additional PFDs 

Be familiar with local weather and tidal characteristics. Do not conduct sampling from a 
boat/barge when threatening weather is imminent, or poor visibility exists. 

Sampling from a boat is prohibited in water containing substances likely to cause injury upon 
short-term or prolonged contact. 

Sampling from a boat is prohibited when the temperature of the water is high or low enough 
to cause injury upon short-term or prolonged exposure. 

Ayoid sampling from a boat when unsafe water turbulence (waves) exists. 
Avoid standing in a boat. 

Always use the buddy system when sampling from a boat or barge; on person should be on 
shore with visual contact of the barge and should be able to summon emergency assistance if 
needed 

Be familiar with local weather and tidal characteristics. Work on a boat or barge will not be 
performed when threatening or severe weather is impending or present.. 

IE) Briars or Thistles Be aware of arty briars or thistles on site. Wear appropriate clothing and gloves. Avoid 
COTi^ct_wifii^axsjrthistles whenever possible. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

. El PHYSICAL HAZARD : !;• v. general control measure • , < r ~ <:i 

13 Business Traffic Be aware of traffic patterns associated with local businesses near the work site. Allow traffic 
to enter and exit the businesses in such a manner to avoid creating traffic hazards, back-ups, 
delays, or potential accident situations. 

• Cement Dust Stay clear of mixing operations and avoid contact with, or breathing of the dust 
• Chain Saws Stay clear of any chain saw operations. Subcontractor is responsible for the safe use of chain 

saws on site. 

El Cleaning Agents Use caution of applying cleaning agent to equipment. Use gloves, safety glasses, splash 
shields, and protective clothing as needed. 

• Client Activities Be aware of client activities at or adjacent to the site. Work activities should be coordinated 
with other site activities to avoid conflicts. 

El Cold Stress Work schedules may be modified when temperatures are below 20° F as measured by the 
wind chill factor. Take frequent breaks to warm up. Drink plenty of fluids. Wear appropriate 
clothing, and monitor for cold stress symptoms (frostbite, hypothermia, etc.). 

Compressed Air or Gas 
Cylinders 

Compressed air or gas cylinders should be dearly marked, and they should be stored, 
transported, and secured in an approved manner. 

• 
k_ 

Compressed Air/Gas or 
Pressurized Liquids Hoses, 
Lines & Fittings 

Compressed air or gas, or pressurized liquid lines or hoses should be inspected at least daily, 
or in the event a leak develops, or if a line or hose is run over or crimped. 

fe Concrete/Masonry/ 
Foundations 

No construction loads shall be placed on a concrete structure or portion of a concrete structure 
unless a person who is qualified in structural design has determined that the structure or 
portion of the structure is capable of supporting the loads. All protruding reinforcing steel, 
onto and into which employees could fall, shall be guarded to eliminate the hazard of 
impalement No employee shall be permitted to work under concrete buckets while buckets 
are being elevated or lowered into position. To the extent practical, elevated concrete buckets 
shall be routed so that no employee, or the fewest number of employees, are exposed to the 
hazards associated with falling concrete buckets. A limited access zone shall be established 
whenever a masonry wall is being constructed. All masonry walls over eight feet in height 
shall be adequately braced to prevent overturning and to prevent collapse unless the wall is 
adequately supported so that it will not overturn or collapse The bracing shall remain in place 
until permanent supporting elements of the structure are in place. 

U Confined Spaces (tanks, 
vaults, vessels, trenches, 
manholes, Some 
excavations, etc.) 

The scope of this project does not entail entry into confined spaces. Confined spaces Will not 
be entered unless a confined space entry permit has been completed, signed, and approved, 
and all participating personnel are trained in confined space entry procedures, including 
safety, and rescue procedures. 

Real and potential hazards of confined space are not addressed by this hazard assessment, and 
health and safety plan. 

M Cutting Tools Stay dear of contractors' cutting tools, especially saws and torches. Be aware that cutting 
operations could create other hazards, such as falling objects, or shifting materials, etc. Safety 
glasses should be worn while using cutting tools. Spark-proof tools should be used When 
working in areas of potential explosive or flammable conditions. 

U Demolition Activities 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

IM PHYSICAL HAZARD GENERAL CONTROL MEASURE 

13 Demolition Debris Demolition material should only be handled by appropriate equipment because of sharp 
points, edges, etc. Demolition material may also pose a trip hazard, fall, or puncture hazard, 
so avoid walking or climbing on debris piles, etc. 

13 Drums If drums are used on-site, they should be clearly labeled with the name of the contents. 
Drums should only be handled with the appropriate equipment. Drums discovered during 
excavations, etc, shall not be opened or moved until appropriate identification can be 
performed. At a minimum, Level B protection is required for sampling any unlabeled drums 
discovered during remediation procedures. 

• Dust/Particulates 
(PNOR)(Particulates Not 
Otherwise Regulated) 
(OSHA PEL = 15 mgVm3, 
total) 
(OSHA PEL = 5 mg./m3, 
respirable) 

For general dust, work should be performed up-wind if possible. If conditions warrant it. 
monitoring should be done with a PM-10. Monitoring should occur at least 3 times per day, 
and every time re-entering the site. Readings should be taken downwind from the work area 
or inside the equipment as indicated by the conditions on site. If the OSHA PEL is exceeded, 
or is likely to be exceeded, engineering or administrative controls should be used, or a dust 
respirator must be worn. For hazardous dusts, a detailed air monitoring plan and a 
respiratory protection plan should be developed for the site activities. 

• Elevated Work For any construction work activities elevated 6 feet or more, or other non-construction 
activities elevated 4 feet or more, fall protection must be provided. Caution should be taken 
on catwalks and ladders because of potential slippery conditions, or the potential.for footwear 
to catch on the surfaces. 

Energized Sources 
(electrical equipment or 
hookups, lines, etc.,) 
(Lockout/Tagout) 

Contractors for all electrical activities, and any facility equipment with moving parts should 
follow proper lock-out/tag-out procedures, and only properly trained employees will perform 
the wOrk. Employees will not perform any lock-out/tag-out activities unless personnel are 
properly trained in lockout/tagout procedures. Heed any caution signs or labels 

13 Equipment Exhaust Equipment exhaust should be ventilated away from the work area while drilling inside 
structures, Industrial fans can be Used to move exhaust out of the area. 

U Ergonomic Issues 
(job hazard analysis) 

Ergonomic hazards will be addressed on a rite-specific basis once mobilization to the field has 
occurred. Workstations will be evaluated on an individual basis, 

fed Evening Work If work is performed during the evening hours, work shall be limited by the availability and 
the quality of artificial lighting. Care should also be taken to avoid slip, trip, and fall hazards 
that are not as easy to identity during low light conditions. 

U Excavations Stay clear of excavation walls. RMT personnel will not enter an excavation, in accordance 
with 1926 Sub Part P. Subcontractor must provide a competent person on site, if one is 
required by the planned activities. Side cuts should conform to 1926 Subpart P requirements, 
or shoring should be used. All open excavations should be secured using traffic cones, barrier 
tape, or barricade signs stating "Do Not Enter Excavations", especially if left open overnight. 

U Explosives Be aware of potential explosive materials and how to identify them. No smoking is allowed 
on-site or near where potential explosive materials may be present. 

u Facility Conveyors 
(product or waste lines) 

Stay clear of facility conveyors, product process lines, and waste disposal lines. Be aware of 
any client specific health and safety requirements to work in these areas. 

u Facility 
Equipment/Machinery 

Be aware of active and moving client equipment on rite. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

SS5 
113 PHYSICAL HAZARD • GENERAL CONTROL MEASURE 

3 Facility Piping - above 
ground 

Stay clear of above ground pipes. Client is responsible to identify all applicable ahoveground 
facility pipes prior to any work activities in the area. Pipes can be overhead hazards, or trip 
hazards. Pipes can be hazardous because of the material flowing through them, such as 
steam, natural gas, toxic chemicals, etc Some pipes are also coated with hazardous material 
such as asbestos. 

13 Facility Piping - below 
ground 

Client is responsible to identify all applicable underground facility pipe locations prior to any 
subsurface activities. 

• Fall Hazard Proper tie-off, harnesses, railings, etc. should be used when performing work on ladders, 
scaffolding, man-lifts, or on the roof of buildings, etc Stay clear of the edges of pits, trenches, 
quarries, etc. 

13 Falling Objects Be aware of any potential falling objects or materials on site. Stay clear of any areas identified 
as potential falling object areas. 

13 Fences Be aware of fences in disrepair that may be trip hazards, or may have materials that could 
cause punctures or cuts. Use caution when crossing over or under fences. 

[3 Field Equipment If field equipment is heavy or awkward to carry, get assistance or use carts to help move 
around the site. 

13 

• 

Field Vehicle RMT personnel shall follow all applicable state and federal traffic laws while traveling to and 
from the site, and while working on the site. In particular the following laws should be 
followed: speed limits, parking restrictions, use of wipers and lights during precipitation 
events, limiting cell phone use, etc. 

It is the responsibility of the driver to verify that all safety equipment on the vehicle is 
working properly before they drive the vehicle. In particular the following items should be 
checked: tire pressure, tire tread, windshield wipers, windshield washer, headlights, tail 
lights, brake lights, spare tire, fire extinguisher, first aid kit, etc. 

13 Fire Hazards Eliminate sources of ignition in work areas that have ignitable materials. Provide an ABC fire 
extinguisher in dose proximity to the support zone. 

• Flooded Areas Do not drive through flooded areas or standing water. Do not wade into moving water, or 
water deeper than 2 feet without adequate assistance. 

13 Flying Debris/ Eye Injuries Be aWare of any flying debris on rite and wear protective eyewear when necessary. 
• Fork Lifts Be aware of forklift patterns, and stay dear of those routes. 
13 Hand Tools Use only the appropriate tool for the task at hand. Use the tool(s) as designed, described, and 

intended by the manufacturer. 
13 Heat Stress The work schedule may be modified if the ambient temperature is more than 80° F. Take 

breaks as necessary, and drink plenty of fluids. If necessary, wear sunscreen and sunglasses 
on bright days. Monitor site personnel for signs of heat stress symptoms (heat rash, heat 
cramps, heat exhaustion, or heat stroke). 

E3 

» 

Heavy Equipment. Contractor is responsible for safe operation of equipment. All mobile heavy equipment must 
have a functioning backup alarm, and operators must comply with equipment manufacturers 
instructions. Maintain proper distance and remain in line of right of operator and out of reach 
of equipment. Isolate equipment swings, if possible. Make eye contact with the equipment 
operator before approaching the equipment. Understand and review hand signals, and wear 
orange Safety vest, if necessary. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

SI PHYSICAL HAZARD •- ! ? v GENERAL CONTROL MEASURE ., 
IEI Heavy Lifting Use proper lifting procedures and equipment when handling heavy objects such as drums, 

manhole covers, tank covers, etc. 
• High Pressure Gas Lines, 

etc. 
Be aware of high pressure gas lines, and follow approved safety precautions when working 
with or around the lines. 

• Highway Traffic Traffic control within the right-of-way will be in accordance with the WDOT "Work Zone 
Safety - Guidelines for Construction, Maintenance, and Utility Operations" procedures. Work 
may be restricted within specific lanes during peak traffic times. Verify peak traffic times, and 
review planned activities with the WDOT, so that appropriate lane closures can be 
coordinated. 

13 Housekeeping All field vehicles, job trailers, and field offices will be properly cleaned and organized to 
prevent cluttered work and storage areas. 

U Hunters/Firing Range, etc. Be aware of surrounding activities that may involve hunting, firearms, etc that may not be in 
your immediate area, but could be create an unsafe work environment. 

U 

> 

Ice (thin) When project activities include either crossing ice or working directly on the ice, a detailed 
plan should be developed that will be used to continually evaluate the ice conditions, and to 
determine when work should be terminated due to unsafe conditions. All staff working on 
the ice will wear an appropriate and approved personal floatation device. Other emergency 
equipment such as ropes, a throwable floatation device, a means to warm a wet and cold 
worker, etc. must be available. A buddy system should also be used for this type of work, such 
that one person is always on shore or at least on previously determined safe ice 

M Insects (ticks, bees, spiders, 
etc.) 

Site workers with known allergies to insect bites should carry their own medication. In case of 
emergencies, inform fellow workers of any severe allergies. Use insect repellant as necessary, 
and as specifically allowed on site. If possible, wear long-sleeved shirts and pants. If 
appropriate, check for ticks at the end of each day. Have other appropriate first aid supplies 
handy for bites. 

Irate Neighbors Be aware of the potential for irate neighbors or outsiders that may interfere with work 
activities, or that may potentially damage equipment or on-site materials, etc 

U Ladders Ladders should only be used if they are in good condition, conform to OSHA requirements, 
and if they will be used in an appropriate manner. Be especially cautious of slipping on 
ladders when the ladder or footwear is wet or dirty. 

U Landfill Gas (Methane, 
CQ2, Hydrogen Sulfide) 

Avoid breathing gas, especially in low oxygen areas (simple asphyxiant). Potentially 
flammable and explosive, so keep ignition sources away from gas. Explosive conditions of 
LEL >5% in a work area should be ventilated as soon as possible, or the area should be 
evacuated. 

u Leachate (Municipal Solid 
Waste-MSW) 

MSW leachate may contain hazardous biological substances, so avoid physical mnfan with 
leachate and, if possible, stay up-wind. If contact is made with leachate, wash affected areas 
thoroughly with soap and water. If boots contact leachate they should be thoroughly washed 
with soap and water also. 

u Lead Wear gloves when in contact with lead contaminated soil, etc. Thoroughly wash hands and 
arms when daily work is completed. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

Ef PHYSICAL HAZARD GENERAL CONTROL MEASURE ,• 

13 Long Hours/Fatigue Long work hours can lead to fatigue, and fatigue can lead to the physical inability to perform 
the work in a safe manner, or travel to, or from> a work site in a safe manner. If long work 
hours are scheduled, or if the scheduled work takes longer them planned, field staff should 
determine if fatigue is, or will be, an issue. Field staff should evaluate whether they are able to 
complete the work in a safe manner, or whether they are able to travel in a safe manna-. If 
fatigue is an issue, appropriate breaks should be planned or taken, including overnight stays 
when necessary. 

13 Material Handling Move containers and heavy material only with the proper equipment, and secure them to 
prevent dropping, falling, Or loss of control during transport. Stay clear of material handling 
operations, especially near slopes. Do not stand down the slope from equipment, supplies or 
materials being moved above on the slope, or being deployed onto the slope. 

13 Material Storage Stored material may be a falling hazard> or a crush hazard. Do not stand adjacent to materials 
stacked up, such as pipes, geosynthetic rollsi, etc, or in the area of deployment. 

U Methane Gas (Landfill Gas) Explosive conditions (5% LEL) will be ventilated, if encountered, prior to working in an area. 
Methane is a simple asphyxiant. 

U Mine Or Quarry No work shall be performed within 15 feet (or other designated client setback, whichever is 
greatest) of the mine or quarry walls. Be aware of the potential for falling rocks or slope 
failures. 

H Municipal Solid Waste 
(MSW) 

MSW may contain hazardous biological substances, so avoid physical contact, and if possible 
stay up-wind. Wear appropriate PPE, such as gloves, safety shoes, and safety glasses. Wash 
hands, arms, and face after working near MSW. Reusable PPE and equipment should be 
thoroughly decontaminated after exposure to MSW. MSW may also contain sharp objects 
with the potential to puncture PPE. 

U Natural Gas Natural gas is flammable and explosive. Keep ignition sources away from gas sources. Use 
spark proof tools when working with gas lines, etc 

13 Noise Hearing protection must be worn when noise levels exceed 85 dBA in the work area. If you 
need to raise your voice to be heard at the work site, then hearing protection should be worn. 
Hearing protection will be worn near drill rigs. 

3 Overhead Hazards Pay attention to overhead equipment, piping, and structures. A hard hat must be worn at all 
times when overhead hazards are present on site. 

13 Pedestrian Traffic (public, 
client, workers) 

Be aware of pedestrian traffic patterns and, route traffic around the exclusion zone(s), as 
necessary, to avoid distractions and the potential for exposures or accidents. Use appropriate 
barricades and caution tape to mark work areas. 

13 Poisonous Plants Be able to identify any local poisonous plants and avoid them if possible, or wear protective 
clothing as necessary. When removing potentially exposed clothing or PPE, the clothing or 
PPE should be carefully and thoroughly washed or decontaminated. 

U Portable Heaters Be aware of portable heater locations and stay a safe distance from them. 
3 Power Washing 

Equipment 
Stay clear of the power washing nozzles and equipment. 

U Propane Tanks Be aware of propane tank locations, and any gas lines leading to or from the tanks. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

ESI PHYSICAL HAZARD GENERAL CONTROL MEASURE ,. 

• Radiation (ionizing) Exposure to ionizing radiation can be controlled by one of three methods. lime, distance, or 
shielding. Limit your time near the radioactive source. Keep your distance from the 
radioactive source. Shield yourself from the radioactive source with appropriate shielding 
material. If the radioactive source(s) are from RMT equipment, the RMT employee using the 
equipment needs required training to use the equipment, and must be monitored using a 
dosimeter badge. 

• Rock Blasting Contractor is responsible for following safe blasting protocol. Heed all contractor warnings at 
time of blasting and stay well clear until safe to return to area, as indicated by the contractor. 

IE) Sample Preservative 
Chemicals: 

Wear safety glasses and nitrile gloves when adding preservative chemicals to sample bottles 
or vials. Have clean wash water near by. 

• Scaffolding Stay clear of scaffolding. Be aware of the OSHA safety requirements for using constructing 
and scaffolding. 

13 Severe Weather Work may be suspended if dangerous weather conditions (lightening, tornadoes, high winds, 
heavy rain, freezing rain, etc.) occur. Be aware of changing Weather conditions, and be 
prepared to take shelter as necessary. Potential shelters should be identified prior to 
beginning work. 

13 Sharp Objects Wear appropriate gloves when handling sharp objects, or use appropriate equipment to move 
objects. 

f 
Slippery Ground/Surfaces Exercise caution, especially on slopes, field trailer floors and stairs, after a precipitation event 

Use slip resistant boots, or implement surface preparations to eliminate the slippery nature of 
the surface prior to accessing the area. Spill control measures and general housekeeping 
should be utilized to help prevent slipping on wet floors, wet pavement and general work 
areas. 

13 Slips, Trips, and Falls: Maintain dear walkways for work areas. 
13 Snakes Be aware of the potential for snakes in the area and wear snake boots, snake chaps, gaiters, or 

leggings as needed, 
13 Steam Cleaning Equipment Stay dear of the steam deaning nozzles and equipment. 
• Steel Erection All materials, equipment and tools, which are not in use while aloft, shall be secured against 

accidental displacement The controlling contractor shall bar other construction processes 
below steel erection unless overhead protection for the employees below is provided. 
Employees engaged in steel erection activities On a walking/working surfaces with an 
unprotected side or edge more than 15 feet above a lower level shall be protected from fall 
hazards by guardrail systems, safety net systems, personal fall arrest systems, positioning 
device systems or fall restraint systems. 

13 Steep Slopes or Banks Pay attention to footing and Walking. Stay a safe distance from unstable or extremely steep 
slopes. Wear appropriate footwear. Be aware of potential slope or bank failures. Heavy 
equipment should not be operated on or near unstable slopes or banks. 

13 Strong Nuisance Odors Strong odors should be ventilated before entering a work area, or a respirator shall be worn as 
needed. 

13 

>-

Sunburn For extended periods of time outdoors on sunny days, sunglasses, long-sleeved shirts and 
long pants should be worn to help prevent sunburn and eye problems. Wear sunscreen as 
appropriate for the project. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

ia PHYSICAL HAZARD GENERAL CONTROL MEASURE 

El Surface Water Working next to or on, bodies of water shall be done using the buddy system. Staff shall wear 
USCG-approved personal floatation devices when on or adjacent to bodies of water. 

El Terrain Uneven or steep terrain can cause hazardous conditions for walking and transporting 
equipment around the site. Site personnel should use caution when working on uneven 
surfaces, and they should avoid working down-slope from heavy equipment or materials 
being moved or stored, 

El Traffic (client contractors, 
public, semi-trucks, 
forklifts, etc.) 

Obey all posted speed limits. Park in designated areas only. Be aware of traffic patterns on 
site, and during access to the site. Use orange traffic cones and barrier warning tape, as 
needed, or if within 25 feet of the right-of-way. RMT personnel must wear orange safety vests 
when working in or near traffic areas.. 

• Trains/Railroad Tracks Be aware of any train activities on the site, entering or leaving the site, or immediately 
adjacent to the site. Do hot walk between the rails or on the railroad ties. What driving, stop 
at all railroad crossings, even if they are unmarked, and look in both directions before 
proceeding across the tracks. 

• Transporting Hazardous 
Materials 

RMT personnel who transport hazardous materials shall have the required DOT training prior 
to transporting materials, and will comply with all applicable DOT regulations and 
requirements for labeling, packaging, etc 

• Tree Cutting Stay dear of tree cutting activities. 

F Trenching RMT personnel will not enter trenches hot in accordance with 1926 Sub Part P. Be aware that 
some trenching conditions may result in a confined space condition. 

El Trip Hazards (wires, cords, 
hoses, debris, corn stubble, 
uneven surfaces, etc.) 

Temporary wires, cords, hoses, etc, should be properly located, marked, and protected to help 
prevent tripping and disruption to work activities. Trip hazards are particularly a problem 
early in the morning, late in the day, or under other poor lighting conditions. 

• Under Ground Storage 
Tanks (USTs) 
(Septic Tanks) 

If any unknown UST"s are encountered, drilling or excavations will be terminated in that 
location until a new scope of work, Risk Assessment and Health & Safety Plan can be 
developed. 

El Uneven Surfaces Be aware of uneven walking or driving surfaces and exerdse caution when moving around 
the site. 

• Utilities - Overhead 
(electrical, telephone, cable 
TV, etc.) 

A subcontractor, the dient, or RMT will locate and identify all overhead utilities. The owner 
or client will be responsible for identifying all applicable overhead utilities, product lines, 
pipes, and aboveground tanks. A minimum dear since of 20 feet must be maintained between 
equipment and overhead utility lines. 

El Utilities - Underground 
(electric, gas, telephone, 
water, storm sewer, 
sanitary sewer, cable TV, 
etc.). 

A subcontractor, the client, or RMT will call Digger's Hotline to locate all underground 
utilities. The owner or client will be responsible for marking all applicable on-site 
underground utilities, product lines, pipes, and tanks. 

El Waterways Exercise caution near, around, or in waterways. Harnesses should be worn when working in, 
or within 4 feet of, the waterway, especially when attempting to sample from shore or a boat 
or barge. All applicable laws and regulations will be followed when navigating a boat or 
barge to and from a work site. 
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Risk Analysis (RA) 
(Required for all RMT Type 2 or Type 3 field projects.) 

Other Common Physical Hazards 
(modify as needed, but include with all project hazard assessments) 

Sf° * "* PHYSICAL HAZARD i t A ' X  GENERAL CONTROL MEASURE • Welding Tools Stay clear of welding operations, and do not look directly at the welding process without 
appropriate eyewear and shield. • Wisconsin Department of 

Transportation (WDOT) 
Work 

Follow the appropriate WDOT guidelines regarding: 

- Work Zone Safety - Guidelines for Construction, Maintenance, and Utility 
Operations 

- Safety Directives Applicable to Subcontractor's Activities 
- Foot Protection 
- Eye Protection 
- Protective Headgear - Hard Hats 
- Confined Spaces - IHLR 32.61 
- Safety Vest 

- Personal Safety Equipment Requirements on Railroad Property • 
> 

WDOT Traffic Control Traffic Control: Traffic control within the right-of-way will be in accordance with the WDOT 
"Work Zone Safety - Guidelines for Construction, Maintenance, and Utility Operations" 
procedures. Work may be restricted within specific lanes during peak traffic times. Verify 
peak traffic times, and review planned activities with the WDOT, so that appropriate lane 
closures can be coordinated. 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

General Information 
Client Name: 

Project Name: 

Prepared By: 

Approved By: 

Date: U fl*) jot Date: u\\h\o^ 

Proposed Date(s) of RMT Work: November 2008 to December 2009. 

L.E. Carpenter & Company Project#: 6527.26 Task 
#: 

L.E. Carpenter Site Work Project Nicholas Clevett 
Manager 

• Overvoorde Date: November 6,2008 
(PM) Approved By: (HSC) 

Nicholas] evett Jennifer Overvoode 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

U ON-SITE PROJECT TEAM MFMBER ON-SITE PROJECT RESPONSIBILITIES 

^cot Middlebrook RMT Site Health and Safety Representative (Supervisor) 

Project Engineer 

Jim Dexter Project Hydrogeologist 

Jennifer Overvoorde Project Technical Coordinator 

various RMT staff Project Scientist 

various RMT staff Observation and Documentation 

various RMT staff Soil Sampling 

various RMT staff Groundwater Sampling 

Surveying 

| 
w 

O Field projects will be audited for H&S compliance if they meet the requirements of the audit program. 

Any required construction/demolition activities: Ej No • Yes If Yes, complete Section 2 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

2. Construction Tssksi [work tasks to be performed by RMT staff or RMT subcontractors] 
Civil Mechanical 

f~1 Sewer (utility) 1 1 Steel (erection) 1 1 Insulation 
1 1 Water (utility) 1 1 Pre-cast (erection) 1 1 Millwright 
1 1 Electric (utility) 1 1 Concrete (erection) 1 1 Fire Protection 
1 1 Communications (utility) 1 1 Re-bar 1 1 Boiler 
1 1 Siding 1 1 Elevator I""! Industrial Ventilation 
l~~l Roofing I~1 FireprOofing 1 1 Steel Fabrication/Erection 
1 1 Drywall 1 1 Windows Other 
1 1 Flooring 1 1 Landscaping I~1 Electrical 
1 1 Ceilings 1 1 Painting 1 1 Demolition (attach a detailed 
1 1 Casework 1 1 Insulation "Demolition Plan") 
1 1 Masonry 1 1 Doors 
1 1 Escalator 1 1 Finish Concrete 

1 1 Others 
1 1 Others 
1 1 Others 

Estimated Direct-Hire RMT Employees: 
Home Office: £3 Not Applicable f~l Specify: 
Craft Labor: £3 Not Applicable Q Specify: 
Craft 
Craft 

Quantity 
Quantity 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

3. Applicable Safety Standards or Regulations: 
Federal OSHA ^ State OSHA Q Owner/Client 

Specific Standards: 29 CFR1910 29 CFR 1926 
(OSHA) (Other Regulations) 

153 Medical Services and First Aid 1910.151 1926.50 

1 1 Hazard Communication (HAZCOM) 1910.1200 1926.59 
1 1 Lead Exposure 1910.1025 1926.62 

S HAZWOPER 1910.120 1926.65 

Personal Protective Equipment (PPE) 1910.132-138 1926.95-107 

1 1 Respiratory Protection 1910.134 1926.103 
1 1 Ventilation 1910.94 1926.57 
1 1 Noise Exposure 1910.95 1926.52 
1 1 Illumination N/A 192656 
1 1 Fire Protection 1910.157 192624 and 150-155 
1 1 Sanitation 1910.141 1926.51 
f~1 Materials Handling (rigging, etc.) 1910.176 1926250-251 
1 1 Welding/Cutting 1910251-255 1926.350-354 
1 1 Lockout/Tagout 1910.147 1926.417 
1 1 Electrical (flexible cords, etc.) 1910.305 1926.400-449 
1 1 Scaffolding 191028-29 1926.450-454 
1 1 Fall Protection (elevated work) 191023-29,1910.66-68 1926.104-107; 500-503 
1 1 Ladders/Stairways 191025-27 1926.1050 and 1060 
1 1 Cranes, Derricks, Hoists, Elevators, etc. 1910.179-181 1926.550-555 
1 1 Aerial Lifts 1910.66-68 1926.556 
1 1 Earth Moving Equipment N/A 1926.602 
• Powered Industrial Trucks (forklifts) 1910.178 1926.602 
l~l Excavations and Trenching N/A 1926.650-652 
1 1 Concrete and Masonry N/A 1926.700-706 
PI Steel Erection N/A 1926.750-761 
1 1 Demolition N/A 1926.850-860 
1 1 Asbestos 1910.1001 1926.1101 
1 1 Confined Space Entry 1910.146 192621 
1 1 Commercial Diving 1910.401-441 1926.1071-1092 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

I I Compressed Gases 1910.101-105 

I I Ionizing Radiation 1910.1096 

• Benzene 1910.1028 

• Cadmium 1910.1027 

I I Tools - Hand and Power N/A 

I I Blasting and Using Explosives N/A 

N/A 

192653 

1926.1128 

1926.1127 

1926.300-307 

1926.900-914 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

4. Training Required (* required for all "Type 3" sites; but minimum recommended) 
Check'7 

A T 

13 • 
• 13 
13 • 
• • 
• 13 
• 13 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

SUBJECT 

HAZWOPER 40 hour* 
3-Day HAZWOPER Supervised On-Site* 
8-Hour HAZWOPER Refresher* 
8-Hour Supervisor HAZWOPER* 
First Aid, CPR* 
Respiratory Protection 
Confined Space Q Permit attached 
Mine Safety (MSHA) 
Loekout/Tagout • Permit attached 
Bloodborne Pathogens 
Noise Exposure 
Competent Person 
Construction Health and Safety OSHA 10-Hour 
Demolition 
Excavations • Permit attached 
Electrical Work 
Ladders/Stairways 
Scaffolding 
Fall Protection 
Commercial Diving 
Hot Work • Permit attached 
Lead Awareness 
Asbestos Awareness 
Cadmium 
Benzene 
Ionizing Radiation 
Troxler or NITON Gauge User 
Radiation Safety Program 
Hazard Communication (HAZCOM) 
DOT Hazardous Materials Shipping 

Client-specific training: 

REFERENCE 

29 CFR1910 29 CFR 1926 or Other 
1910.120 1926.65 
1910.120 1926.65 
1910.120 1926.65 
1910.120 1926.65 
1910.151 192623,.50 
1910.134 1926.103 
1910.146 192621 
N/A 30 CFR 48.8 
1910.147 1926.417 
1910.1030 N/A 
1910.95 1926.52 
N/A 1926.32,.450,.650 
N/A 192621 
N/A 1926.850 
N/A 1926.650-652 
1910.332 1926.400-.449 
N/A 1926.1050-1060 
191028 1926.450-454 
191023-29; 1910.66-68 1926.104,.501 
1910.410 1926.1071-1092 
1910251-255 1926.350 
1910.1025 1926.62 
1910.1001 1926.1101 
1910.1027 1926.1127 
1910.1028 1926.1128 
1910.1096 1926.53; 10 CFR 19.12 
1910.1096 10 CFR 19.12 
1910.1096 10 CFR 20.1101 
1910.1200 1926.59 
1910.1201 49 CFR 172.704 

El Not Applicable • Specify 

Site-specific orientation: El Not Applicable • Specify 

Competent person: [3 Not Applicable • Specify 

Direct-hire employee training/certification: El Not Applicable • Specify 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

5. Medical Surveillance 
Surveillance Required: * required for all "Type 3" sites; baseline is minimum recommended 

** Specify frequency below 

29 CFR1910 29 CFR 1926 or Other 

3 HAZWOPER Physical - Baseline* 1910.120 1926.65 

• HAZWOPER Physical - Annual 1910.120 1926.65 

13 HAZWOPER Physical - Biennial* 1910.120 1926.65 

13 OSHA Respiratory Protection Questionnaire 1910.134 1926.103 

3 Respiratory Certification Exam 1910.134 1926.103 

• Arsenic (urine) ** 1910.1018 N/A 
• Asbestos** 1910.1001 1926.1101 
• Cadmium (blood) ** 1910.1027 1926.1127 
• Lead/ZPP (blood) ** 1910.1025 1926.62 
D Mercury (blood) ** N/A N/A 
• PCB »* N/A N/A 
• Vinyl Chloride ** 1910.1017 1926.117 
• Hepatitis B Vaccine (series) ** 1910.1030 N/A 
• Tetanus/Diphtheria N/A Stay Current 
• Stress Test N/A Only as requested 
• Visual Acuity Test N/A Only as requested 
• Hearing Test (Audiometry) N/A Only as requested 
• Pulmonary Function N/A Only as requested 

Client-specific drug testing1: 3 Not Applicable • Specify 

Client-specific medical monitoring1: 3 Not Applicable • Specify 

Site-specific medical monitoring: 3 Not Applicable • Specify 

"•Frequency of medical monitoring: 3 Not Applicable • Specify 
1 Client required drug testing or medical monitoring should be coordinated through the CHSM. 

Note: RMT has a "Drug and Substance Abuse" policy (#45). RMT may require employees or subcontractors to be tested 
upon reasonable suspicion, following accidents or incidents during work activities, or during travel to or from a 
project site. Client policies may be more strict in regard to procedures following an accident. Project managers 
must be aware of these and inform employees and subcontractors of any additional requirements. 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

6. Personal Protective Equipment (PPE) 
Based on evaluation of potential hazards, the following levels of personal protection have been designated for 
the applicable work tasks: 

' " . v Spedfic ̂ JSTr johTaslcQr Function ; - .' Minimum Level of Protection 

RMT Site Visitors—Must be escorted [3D 
Decontaminate all equipment using an industrial detergent (e.g. 
alconox) and rinse between sample locations. 

3 D  •  c  • B • A 

Level D: Safety glasses (ANSI); Safety shoes (ANSI); Nitrile gloves 

Collect water elevation measurements. 3  D n c  • B • A 
Level D: Safety glasses (ANSI); Safety shoes (ANSI); Nitrile gloves 

Collect groundwater samples using low-flow sampling 
methods 

[3D •  c  . • B  • A 

Level D: Safety glasses (ANSI); Safety shoes (ANSI); Nitrile gloves 

Observe and document monitoring well(s) and observation 
poinf(s) installation, log soil boring. 

3D • c • B • A 

Level D: Safety glasses (ANSI); Safety shoes (ANSI); Nitrile gloves 
Collect soil sample(s) 3D nc • B •  A 
Level D: Safety glasses (ANSI); Safety shoes (ANSI); Nitrile gloves 

• D nc • B •  A 

•  D nc • B •  A  

• D nc • B •  A  

• D nc • B •  A 

•  D nc • B •  A 

•  D nc • B •  A 

•  D nc •  B  • A 

•  D nc • B •  A 

•  D nc • B •  A 

•  D nc • B •  A 

•  D nc • B •  A 

•  D nc • B nA 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

; . Specific RMT J&blTask or Fpiction . , „ 'Minimum-Levelof Protection' 1 • ' < -

• D •  c  • B •  A 

•  D •  c  • B •  A 

•  D •  c  • B •  A 

•  D •  c  • B •  A 

•  D •  c  • B •  A 

•  P •  c  • B •  A 

•  D  •  c  • B •  A 

•  D  •  c  • B •  A 

•  D  •  c  • B •  A 

•  D  •  c  • B •  A 

•  D •  c  • B QA 

•  d  •  c  • B •  A 

•  P •  c  • B •  A 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

Criteria for changing protection levels are as follows: 

LEVEL CHANGE® CRITERIA 

••. * j ' =.•» • - • - 4 
APPROVALS REQUIRED <" 

LEVEL CHANGE® CRITERIA CHSM 

Site Evacuation Plan: El Not Applicable • Specify or Attach Plan: 

Change to Level D when: d Not Applicable d Specify 

Change to Level C when: d Not Applicable Q Specify d d ISI 
Change to Level B when: d Not Applicable d Specify d d 13 
Change to Level A when: I~1 Not Applicable d Specify K1 d 
(1> HSR: Health & Safety Supervisor On Site 

HSC: Health & Safety Coordinator 
CHSM: Corporate Health & Safety Manager 

<2> General Recommendations: Evacuate the area when LEL readings are >10% LEL in the atmosphere, or when PID readings are greater 
than the PEL in the breathing zone. 
General Recommendation: To Level C when PID readings are greater than the PEL in the breathing zone. To Level B or A only after 
detailed evaluation and planning. 

Note: Changes to the level of protection shall be made only after the required approvals are obtained. All 
changes shall be recorded in the field log and reported to the Project Manager as soon as possible. 
RMTs H&S goal is to avoid using respiratory protection unless it is absolutely necessary or required. 
Administrative controls or engineering controls should always be considered as a means to reduce 
potential exposures, before PPE is required or considered. 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

^^7. Air Monitoring0* 

^^Phe following monitoring instruments shall be used on site to measure airborne contaminant concentrations in 
Either the breathing zone, or as part of the overall site Air Monitoring Plan (attach detai ed plan): 

| MONITORING 
1 EQUIPMENT m * a 

LOCATION OF 
MONITORING 

-  v . ;  F M p u E N c V j  
OF MONITORING 

ACTION 

•Combustible Gas Indicator • N/A 
• Monitoring Plan 

Attached 
• Confined Space 
• Specify 

1~1 Continuously when 
potential combustible gases 
or lack of oxygen are 
suspected. 

• Specify 

5-10% LEL: 
continue with caution 

> 10 % LEL: 
evacuate the area 

• Specify 
1 IQ2 Monitor 
l~ICO Monitor 
r~lHrS Monitor 

• N/A 
• Confined Space 
• Specify 

I~1 Continuously when excess 
oxygen (>22.5%) or lack of 
oxygen (<19.5%) are 
suspected. 

• Specify 

< 19.5% Oxygen: 
evacuate the area; supplied 
air may be needed 

> 22.5% Oxygen: 
evacuate the area; 
potential fire hazard 

• Specify 
nColorimetric Tubes 

Type; 

Type: ' 
LType: 

• N/A 
• Specify 
• Sample Container 

• Confined Space 
l~l Specify 

•Periodically during sampling 
for analytical purposes only 

•Whenever noticeable odor is 
present 

• Specify 

• Specify 

'EIPID 

Lamp • 9.8 eV 

Needed: ^ 1(L6eV 

• 11.7 eV 
Calibration Isobutylene 
Gas: 
Correction 
Factor 

• N/A 
• Sample Container 
• Confined Space 
IHI near breathing zone 

during sampling. 

^Periodically during sampling 
for analytical purposes only 

• Specify 

• Specify 

• Specify 

• Specify 

•FID • N/A 
• Specify 

• Specify • Specify 

•Mini-RAM • N/A 
I~1 Specify 

• Specify • Specify 

•Other: • Specify PI Specify • Specify 
•Laboratory Supported 

•Personal 
•Area 
•Perimeter 

• N/A 
• Specify 

• Specify • Specify 

^ ^ w fcrc j/ciujAiitcuy a ueijiuea /upmoiumnnp nan gnonin pg developed and attached t< 
should include Monitoring Locations, Frequency of Readings, and any Action Levels bang used to control the work site. 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

8. Site Controls and Work Zones (describe in detail) 

Facility Alarms or Signals: [3 Not Applicable • Specify 

Work Permits Required: El Not Applicable • Specify 

Work Traffic Issues: El Not Applicable • Specify 

Parking Issues: El Not Applicable • Specify 

Railway Traffic Issues: EI Not Applicable • Specify 

Support Zone(s): 
13 RMT field vehicle • Job Trailer On Site • Other: 

Contamination Reduction Zone(s): 
13 Field vehicle Q Facility restroom/utility room • Other: 

Exclusion Zone(s): 
13 Area immediately surrounding work area • Other: 

Site Entry Procedures: 
E3 Notify Site H&S Representative. 

13 Read H&S Plan and sign Acknowledgment Statement 

• Check in with the facility contact person • Specify 

• Check in with facility security guard. • Specify 

El Wear proper personal protective equipment 

• Attend facility orientation • Specify 

13 Conduct daily safety meeting (document). 

• Other: • Specify 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

econtamination Procedures: 

Personnel: 

Work is to be performed in Level D or Modified Level D, and minimal contamination is expected, 
follow standard decontamination procedures, and good personal hygiene. Disposable PPE should 
be removed, contained, and disposed in an appropriate manner. Prior arrangements should be 
made if disposal is planned for at the project site. Site workers should plan and stage for wash 
water and soap at the site, prior to beginning the work. Site workers should wash hands and any 
exposed skin extremely well With soap and water, prior to leaving the contamination reduction 
zone, eating, drinking, driving, or leaving the site. Any soiled or contaminated clothing should be 
removed and handled appropriately, by either washing as soon as possible, or if necessary, 
disposing. Soiled or contaminated clothing should be carefully bagged prior to disposal or 
washing, to reduce potential exposure. 

Site workers should plan and stage for the appropriate decontamination method at the site, prior to 
beginning the work. Any contaminated Single-use disposable equipment or PPE should be 
appropriately containerized and disposed as soon as possible in an appropriate manner. Prior 
arrangements should be made if disposal is planned for at the project site. Contaminated equipment 
or PPE that will be re-used should be handled and cleaned while wearing the appropriate PPE. 
Equipment is decontaminated using Alconox soap and de-ionized water. 

Work Limitations (time of day, buddy system, etc.): 
• Buddy system required for some tasks Specify 

13 Work will be performed during daylight hours only 

• Work will be performed using artificial light 

Describe Or attach a lighting plan: 

13 No eating, drinking, or smoking in contamination reduction zone(s) Or exclusion zone(s) 

13 When temperatures are either above 80°F or below 20°F, work schedules may be modified 

• Other site-specific limitations: 

Equipment: 

Disposal of Investigation-derived Material: 
• Leave cm site for disposal. 13 Other: RMT arranges to have IDW properly disposed 

of by a qualified subcontractor. 
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Site Health & Safety Plan 
(Required for all RMT Type 2 or Type 3 field projects.) 

•P^on Safety: 

Radiation information is not applicable to this project. 

• Notify RSO. 

• Wear dosimeter badge when handling gauge. 

• Post applicable radiation signs and documents. 

• Post emergency numbers. 

• Provide at least two lock systems for overnight storage. 

• Maintain storage at least 15 feet from full-time workstations. 

• Block, brace, and securely lock the gauge during "all" transportation. 

• Limit "public? exposure to gauge while in use. 

• Provide sketch of gauge storage to RSO. 
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Acknowledgment Statement: 
As an employee of RMT, Inc., I have reviewed the Hazard Assessment (HA)/Health & Safety Plan (HSP). 
I hereby acknowledge that I have received the required level of training and medical surveillance, that I 
am knowledgeable about the contents of this site-specific RA/HSP, and that I will use personal protective 
equipment (PPE) and follow procedures specified in the HSP. 

Signatures of RMT Site Personnel: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Health and Safety Field Audit Documentation: 
If this project has been selected as a field audit candidate, the auditor will review a copy of this 
RA/HSP and make comments, edits, additions, or deletions on the copy. The audit copy of this 
document will then be forwarded to the office HSC for review. After review, the HSC will then 
forward the copy to the Project Manager for review and filing. 

(auditor) Date: 
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RMT PROJECT/FIELD SAFETY AUDIT FORM 

Project Name: Office Location: 
Project Number: Date of Audit: 

General Yes No N/A Corrective Action Notes 

1 For RMT projects with temporary offices, are OSHA and job-site warning posters posted and are job-site 
injury records kept? 

2 Are all RMT personnel current on training requirements (i.e., 40-Hour HAZWOPER, 8-Hour Refresher)? 

3 Is training documentation for RMT employees available on site? 

4 Are appropriate RMT personnel current with medical surveillance protocol? 
5 Is at least one RMT employee on site currently trained in CPR and First Aid? 
6 Is there a stocked first aid kit located near/in job trailers? 
7 Are all containers labeled to clearly identify their contents? 
8 Are hot work zones established for hazardous waste operation and enforced? 
9 Are compressed gas cylinders being used on site properly secured? 
10 Are daily, pre-work safety meetings being held? 

RMT Subcontractors 

11 Were subcontractors qualified for the project by using RMTs subcontractor H&S Qualification form? 

12 Are subcontractors using appropriate personal protective equipment to protect their employees? 
13 Have all non-RMT employees on site been informed as to possible hazards? 

14 Does the subcontractor have a stocked first aid kit in their job trailer? 
RMT H&S Plan 

15 Has the H&S plan been reviewed and signed by all on-site RMT personnel? 
16 Are H&S procedures listed in the RMT H&S plan being followed by RMT personnel? 
17 Does the RMT H&S plan address all apparent hazards at this site? 
18 Is the RMT H&S plan specific to the Project operations/RMT project responsibilities? 
19 Is appropriate PPE identified on the RMT H&S plan? 

20 Is the PPE being utilized by RMT personnel as directed in the H&S plan? 

21 Are medical facilities identified on the RMT H&S plan? 

Check Yes, No or N/A for each item For all non-compliant responses, enter description and 
corrective action(s) on notes page 
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A RMT PROJECT/FIELD SAFETY AUDIT FORM 

Project Name: 
Project Number: 

Office Location: 
Date of Audit: 

Hazard Communication Yes No N/A Corrective Action Notes 
22 Are MSDSs for RMT-supplied materials available? 
23 Are MSDS for subcontractor-supplied materials available? 
24 Have employees received hazard communication training? 

25 Are hazardous substances clearly marked? 
26 Is there an Emergency Response Plan in place in case of unintentional release (i.e., spill kit)? 

Fire Protection/Prevention 

27 Is fire-fighting equipment available and in proper working condition? 
28 Have RMT personnel been trained in use of fire-fighting equipment? 
29 Are "no smoking" signs posted in appropriate locations? 

Electrical/Power Tools 
30 Are electrical dangers posted? 
31 Are ground fault circuit interrupters used? 

32 Are terminal/discount/breaker dead front boxes equipped with covers? 

33 Have known underground/overhead utilities been identified and clearly marked? 
34 Are power tools properly grounded or double insulated? 
35 Are mechanical ties and guards in use with power tools? 

36 Is there an appropriate Lockout/Tagout (LOTO) procedure in place? 
Ladders 

37 Are ladders inspected and properly maintained (e.g., not painted)? 

38 Are ladders properly secured to prevent slipping, sliding, or falling? 
39 Do side rails extend 36 inches above the top of the landing? 

40 Are stepladders fully open when in use? 

41 Are metal ladders being used around electrical equipment? 

Check Yes, No or N/A for each item For all non-compliant responses, enter description and 
corrective action(s) on notes page 
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RMT PROJECT/FIELD SAFETY AUDIT FORM 

Project Name: 
Project Number: 

Office Location: 
Date of Audit: 

Scaffolding Yes No N/A Corrective Action Notes 
42 Have employees received training in proper scaffold use? 

43 Is there a competent person on site? 
44 Are all connections secure and scaffold equipment in good working order? 
45 Is scaffold tied into structure when it exceeds 4 times the base width of the scaffold? 
46 Are working areas free of debris, snow, grease, ice? 
47 Are workers protected from falling objects? 
48 Is the scaffold plumb and square with cross-bracing? 
49 Are guard rails, intermediate rails, toe-boards> and end rails in place for scaffolds over 10 ft.? 

Manholes and Permit-Required Confined Space Entry 
50 Has access and egress been provided? 
51 Has an entry permit been obtained? 
52 Have hazards been properly identified? 
53 Is air monitoring equipment on site, appropriate, calibrated, and in use? 
54 Are areas being ventilated before entry and during occupation? 
55 Have entrant attendant, and rescue personnel been identified? 

56 Is proper rescue equipment on site? Inspected? 
57 Is appropriate lighting provided? 

Motorized Vehicles 
58 Have operators received training? 
59 Are brakes, lights, horn, seat belts, backup lights or warning signals intact and functioning? 
60 Are personnel carried in a safe manner? 
61 Are fire extinguishers carried, if appropriate? 

Check Yes, No or N/A for each item For all non-compliant responses, enter description and 
corrective action(s) on notes page 
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RMT PROJECT/FIELD SAFETY AUDIT FORM 

Project Name: 
Project Number: 

Office Location: 
Date of Audit: 

Excavations Yes No N/A Corrective Action Notes 
62 Are excavations inspected daily? 
63 Is there any excavation entry by RMT staff? 
64 Is the competent person overseeing the trenching excavation work on site? 
65 Is shoring, sloping or benching appropriate? 
66 Is access and egress provided for employees working in excavations of 4 feet or greater in depth? 
67 Are materials stored within 2 feet of the excavation? 
68 Is the excavation barricaded? 
69 Have soils been classified (if sloping and benching is used as the protective system for employees)? 

Water Safety 

70 Are watercraft inspected before use for leaks, damage, etc.? 
71 Is necessary emergency gear (life jackets or rings, fire extinguishers, flares, etc.) available? 
72 Are employees trained on proper safety protocols involving wading and walking in water? 
73 Are employees using the 'buddy system" when taking samples in water? 

Other Items 
74 
75 
76 
77 
78 
80 

HSC Signature: Date: PM Signature: Date: 

Check Yes, No or N/A for each item For all non-compliant responses, enter description and 
corrective action(s) on notes page 
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RMT PROJECT/FIELD SAFETY AUDIT FORM 

Notes Page 

| : 1 0 " "  '% '-Ki" 1-?;'?c~4., . INITIALS ,i 

HSC Signature: 

PM Signature: 

Date: 

Date: 



Daily Safety Meeting Sign-in 

Daily Hazard Review Topic: 

Animals (dogs, etc) 

Briars or Thistles 

Business Traffic 

Cleaning Agents 

Cold Stress 

Compressed Air or Gas Cylinders 

Cutting Tools 

Drums 

Equipment Exhaust 

Evening Work 

Fences 

Field Equipment 

Field Vehicle 

Fire Hazards 

Flooded Areas 

Flying Debris/ Eye Injuries 

Hand Tools 

Heat Stress 

Heavy Equipment 

Heavy Lifting 

Housekeeping 

Insects (ticks, bees, spiders, etc.) 

Long Hours/Fatigue 

Material Handling 

Material Storage 

Noise 

Pedestrian Traffic (public, client, workers) 

Poisonous Plants 

Power Washing Equipment 

Sample Preservative Chemicals 

Severe Weather 
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Daily Safety Meeting Sign-in 

Sharp Objects 
Slippery Ground/Surfaces 
Slips, Trips, and Falls: 
Snakes 
Steam Cleaning Equipment 
Steep Slopes or Banks 

Strong Nuisance Odors 
Sunburn 
Surface Water 
Terrain 

Traffic (client, contractors, public, semi-trucks, forklifts, etc.) 
Trip Hazards (wires, cords, hoses, debris, corn stubble, uneven surfaces, etc.) 
Uneven Surfaces 

Utilities - Underground (electric, gas, telephone, water, storm sewer, sanitary sewer, cable 
TV, etc.). 

Waterways 
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Daily Safety Meeting Sign-in 
Acknowledgment Statement: 
As an affected employee of RMT, Inc., I hereby acknowledge that I have reviewed the contents of this site-
specific HSP and the daily safety meeting topic, and that I will use the applicable personal protective 
equipment (PPE) and follow the procedures specified in the HSP. 

Signatures of all onsite RMT Personnel, including Direct-Hires (Required): 

Date: ; 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 
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Appendix H 
Project Schedule 

RMT, Inc. I I.E. Carpenter & Company 
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MW19HS1 RIW 

ID 

19 

115 

144 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

V 
>/ 

V 

v' 

>/ 

V 

a 
a 

L. E. Carpenter & Company ~ Wharton NJ 
Master Project Schedule 

USEPA ID No. NJD002168748 
Thu 11/13/08 

Task Name 

SOURCE REDUCTION 

Post Remedial Monitoring Plan [PRMP] IMPLEMENTATION 

QUARTERLY MONITORING AND REPORTING 

WETLAND AREA [WHARTON ENTERPRISES] MONITORING AND REPORTING 

MW19/HOT SPOT 1 AREA 

MW19/Hot Spot 1 Soil Gas Investigation 

Prepare and submit the MW19/Hot Spot 1 Soil Gas Investigation Report 

Regulatory review and comment on MW19/Hot Spot 1 Soil Gas Investigation 
Report 
Prepare and Submit RMT Response Document [45-Day Extension Request] 
[MW-19/Hot Spot 1 Soil Gas Investigation Comments/NOD] dated June 20, 2007 

Regulatory approval of the 45-Day RASR extension 

Perfrom Subsurface Investigation, Evaluate Remedial Alternatives, Prepare and 
Submit the RASR 
NOD Oct 16, 2008 [NJDEP Review of the RASR] 

Respond to NOD [Prepare & Submit RIW] 

USEPA & NJDEP Review of MW19HS1 2008 RIW 

2008 MW19HS1 RIW Approved 

2008 MW19HS1 RIW Implementation 

Bldg 9 Demolition Assessment 8c Permitting 

Pre-Demolition Surveying 

Bldg 9 Demolition 

Post Demolition Surveying, Restoration & Revegetation 

MW19HS1 RIW Sampling and Analysis 

Preparation and Submittal of a MW19HS1 RIR/FFS 

SOURCE AREA GROUNDWATER INVESTIGATION 

Duration Start Finish 

918 days Fri 4/16/04 Wed 10/24/07 

726 days Fri 7/1/05 Sat 4/12/08 

755 days Mon 2/27/06 Fri 1/16/09 

676 days Tue 5/30/06 Tue 12/30/08 

865 days Mon 2/27/06 Fri 6/19/09 

4 days Mon 2/27/06 Thu 3/2/06 

37 days Mon 3/20/06 Tue 5/9/06 

291 days Wed 5/10/06 Wed 6/20/07 

19 days Thu 6/21/07 Tue 7/17/07 

0 days Fri 7/27/07 Fri 7/27/07 

54 days Thu 6/21/07 Tue 9/4/07 

292 days Wed 9/5/07 Thu 10/16/08 

30 edays Mon 10/20/08 Wed 11/19/08 

30 days Wed 11/19/08 Tue 12/30/08 

0 days Tue 12/30/08 Tue 12/30/08 

155 days Mon 11/17/08 Fri 6/19/09 

50 edays Mon 11/17/08 Tue 1/6/09 

5 days Mon 12/1/08 Fri 12/5/08 

40 edays Fri 1/23/09 Wed 3/4/09 

12 days Thu 3/12/09 Fri 3/27/09 

14 edays Tue 4/7/09 Tue 4/21/09 

50 days Mon 4/13/09 Fri 6/19/09 

108 days Wed 6/25/08 Sat 11/22/08 

Thu 11713/08 

r -LI 
(>•-12/30/08 

3̂  

Task 

Split 

Progress 

1111  I t  11 I I11  i l l  

Milestone 

Summary 

Rolled Up Task 

Rolled Up Split 

Rolled Up Milestone 

Rolled Up Progress 

I I I I I I I I I I I I I I I I I I I I I I I I I I I IMI I I I I I IMI  
External Tasks 

Project Summary 

Externa] Milestone 

Deadline O 

edays: elapsed days or calendar days 




